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Safe Drinking Water

here is no doubt that the quality of the nation's and Kentucky's public drink-

ing water has improved since the passage of the federal Safe Drinking Water
Actin 1974. For the most part, water treated by the state's 767 public systems and
piped to homes and businesses is considered safe. But the vulnerability of public
drinking water supplies to contamination cannot allow us to take its quality for
granted.

The national Centers for Disease Control and Prevention (CDC) estimate 940,000
people become ill each year from consuming contaminated water, and 900 people
die as a resultMajor waterborne disease outbreaks in Wisconsin, Georgia, and
Texas in the past three years have caused many health and environmental profes
sionals to question the safety of the country's public drinking water. In addition, an
estimated 15% of the U.S. population depend on private wells for drinking water,
which are not normally tested for contaminants.

So how safe is Kentucky's drinking water? T3tiste of Kentucky's Environ-
ment Reponwill present data and trends to determine the quality of drinking water.
The intent is to provide state policy makers and the public with a better under-
standing of drinking water problems and help target resources to achieve safe drink-
ing water for all Kentuckians.

Access to Public Drinking Water Varies by County

An estimated 81% of the state's households now have access to drinking water
treated by 767 public water systeffsgure 1).> Nationwide, about 84% of the
population has treated drinking water piped to their hdriiedt of the 767 public
systems in Kentucky are supplied by surface water sources such as rivers, lakes,
and reservoirs. These systems serve 92% of households with drinking water. The

Figure 1 Kentucky Households Served by Public Drinking Water
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*Households with running water in dwelling unit. Supply source not identified. **Households
with hot and cold running water. Supply source not identified. ***Households served by public
drinking water systems. Source: U.S. Census of Population and Housing
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Counties with

Groundwater-
Supplied Public
Drinking Water
Systems (1996)
Ballard Larue
Barren Lawrence
Bell Lee
Boone Leslie
Bourbon Letcher
Bracken Lewis
Breathitt Lincoln
Breckinridge Livingston
Calloway  Lyon
Campbell  McCracken
Carlisle McLean
Carroll Madison
Carter Magoffin
Christian Marshall
Clay Martin
Daviess Mason
Edmonson Meade
Elliott Menifee
Floyd Mercer
Franklin Morgan
Fulton Nelson
Gallatin Ohio
Garrard Oldham
Grant Owen
Graves Owsley
Greenup Perry
Hancock Pike
Hardin Russell
Harlan Scott
Henderson Todd
Henry Trigg
Hickman Trimble
Hopkins Washington
Jefferson  Wayne
Johnson Webster
Kenton Whitley
Knott Wolfe
Knox Woodford

Source: KY Div. of Water
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remaining systems depend on under-
ground supplies of water or a combi-
nation of ground and surface water to
meet drinking water needBigure 2).

A closer look at households served by
public drinking water systems shows
that access to public drinking water
varies greatly by countyrigure 3). For
example, only 10% of Knott County's
households are served by public water
systems compared to 100% in Fayette
County. And an estimated 700,000
Kentuckians still rely on private wells
and other sources for drinking water
supplies.

Figure 2 Sources of Public
Drinking Water in KY (1996)

combined
surface & ground water(5%)

381 systems groundwater

(45%)

Note: Surface includes rivers, lakes, spring
reservoirs. Source: KY Division of Water
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Source: U.S. Census of Population and Housing, 1990

Drinking Water Contamination Threats Numerous

While drinking water treated and supplied by public water systems is generally
considered safe for consumption, improved methods of testing reveal new threats to
the resource. Substances such as bacteria, nutrients, minerals, salts, trace metals,
and organic matter are normally found in drinking water. At elevated levels some of
these substances can make drinking water unsightly and unpalatable; while others
can impair human health.

Contaminants can enter water a number of ways and come from a range of sources.
In Kentucky, polluted runoff washed into streams, rivers, and lakes from farmlands
and coal mines is the leading cause of water pollatdther sources include sew-
age, waste sites, runoff from urban areas, and toxic releases and spills.

The federal Safe Drinking Water Act of 1974 (amended in 1986) requires public
water systems to treat water to meet health-based standards. The U.S. Environmen-
tal Protection Agency (U.S. EPA) — the federal agency responsible for implement-
ing and enforcing environmental laws — has established drinking water standards
for 73 contaminants. The standards are known as “Maximum Contaminant Levels”
or MCLs — the maximum allowable amount of a contaminant that can be safely
consumed without causing harmful health affects. In some cases, such as lead and
copper, a treatment technique or action level has been established if measuring a
contaminant level is not technically or economically feasible. Secondary standards
have also been set for 14 other contaminants that affect the aesthetic quality of
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drinking water, such as taste and color.
Systems are also required to comply with monitoring and reporting (M/R) re-
guirements to ensure they are properly testing water for contamination and report-
ing results to state or federal authorities. M/R requirements are taken very seriously
since without monitoring there is no assurance the water is safe to consume.
Kentucky assumed authority from the U.S. EPA in 1977 to implement the Safe
Drinking Water Act. This allows the Division of Water to regulate public drinking 1995, 51% of the 767

water systems to ensure compliance with federal and state laws. public drinking water
systems in the state had
Public Drinking Water Violations Decline But Problems Remain one or more violations of

Most Kentuckians take the safety of their drinking water for granted. While driaking water
ing water is generally considered safe, a review of violations at public drinkigulations. A majority
water systems reveals concerns. In 1995, 391 systems, 51% of the 767 public dfitie violations were
ing water systems in the state, had one or more violations of drinking water regnd@itoring and reporting
tions(Figure 4). infractions.

Figure 4 Public Drinking Water Systems in KY and Violation Trends

Facility Size Number of Number of Systems Number of Drinking Water
(Population Systems* w/Violations** Violations**(percent total)

Served) 1993 1994 1995 1993 1994 1995 1993 1994 1995
<101 198 308 299 123 115 208 660(49%) 506(36%) 746(62%)
101-500 179 77 68 83 119 43 923(22%) 345(25%) 198(16%)
501-1,000 60 54 50 19 42 22 77(6%) 101 (7%) 52(4%)
1,001-2,500 122 128 12'( 51 83 48 78(6%) 166(12%) 106(9%)
2,501-3,300 55 48 50 35 35 1y 91(7%) 92 (7%) 25(2%)
3,301-5,000 53 47 46 21 27 17 39(3%) 37 (3%) 27(2%)
5,001-10,000 82 71 73 37 44 1 76(6%) 90 (6%) 31(3%)
10,001-50,000 61 48 50 22 38 1y 31(2%) 64 (5%) 20(2%)
50,001-100,000 2 2 ? 0 0 D 0 0 0
>100,000 3 2 P 2 1 2 2(<1%) 1(<1%) 2(<1%)
Total 815 785 767 393 504 391 1,346 1,402 1,207
*Includes public community, noncommunity, and non-transient systems.

**Includes violations of drinking water standards (MCLs), monitoring, and reporting violations. Does$ not
include Phase Il and IV chemical testing results (see Figure 14).

Source: KY Division of Water

A breakdown of the 1,207

violations cited by the Divi- Figure 5 Public Drinking Water System
sion of Water in 1995 reveals Violations in Kentucky (1995)
that 93% were monitoring _ .

and reporting infractions mont?g(;)rpt)g(r%l&)g water standards(7%)

(Figure 5). While these in-
fractions may seem like
trivial paperwork violations,
the failure of a system to test
or report contamination can
place consumers at risk.
Violations of MCL drink-
ing water standards for vari-

ous contaminants represem
about 7% of the total viola- Note: Based on 1,207 violations. Does not include Phase Il and IV

tions cited by the Division of chemical testing results. Source: KY Division of Water

monitoring(60%)
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Violations of MCL
drinking water standards
represent 7% of the total
1,207 violations cited at
public water systems in
Kentucky during 1995.

Violations of MCL
drinking water standards
were cited at 39 systems
in 1995. Contamination
from bacteria, turbidity,
and trihalomethanes are
the most common MCL
drinking water standards
violated in Kentucky.
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Water for 1995 and are listed statewidd-igure 6 and by county irFigure 7.
Violations of MCL standards were cited at 41 systems in 1994 and 39 in 1995. The
most common MCL violations in Kentucky are:
* coliform bacteria (an indication water is possibly contaminated with fecal mat-
ter),
* turbidity (cloudiness - another indicator of possible microbiologicatammna-
tion),

Figure 6 MCL Drinking Water Standard Violations in Kentucky
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Note: Based on violations of MCL drinking water standards. *Trihalomethane monitoring not
required prior to 1989. **More stringent turbidity standard took effect in 1993. Does not include
Phase Il and IV chemical testing results. Source: KY Division of Water

Figure 7 MCL Drinking Water Standard Violations in KY (1995)

MCL water standard violations by type
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[ trihalomethanes
B multiple

[ nitrate

1 none
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nitrate
turbidity

turbidity
trihalomethanes

Note: Chart denotes county location of public water systems with MCL violations in 1995.
Population served by systems with MCL violations varies and does not necessarily include the
entire county population. Does not include Phase Il and IV chemical testing results.
Source: KY Division of Water
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* trihalomethanes (organic chemical by-products created from the disinfectiorb%king Water
water with chlorine), and Penalties Assessed
* nitrates (a synthetic chemical found in fertilizers). in Kentucky
While a majority of the violations are resolved, some result in fines. In 1995524, # systems $Fine*

systems were fined a total of $44,375. There are also several systems that are Sigoifj- 11 41,585
cant non-compliers, having 12 or more drinking water violations in a running calege1 18 59,950
dar year. As of April 15, 1996, ten systems, serving a population of 1,183, werg9ee 28 69,825
significant noncompliance with drinking water regulati¢figure 8). 1993 22 71,125
1994 31 62,300
1995 24 44,375

*Includes total civil and
performance penalties
assessed per calendar year.

Figure 8 Kentucky Public Water Systems in Significant

Noncompliance with Drinking Water Regulations*

Source: KY Div. of Water
Water System County Population
Served . ——
Kettle Island Water System Bell 396 Ten public drinking
Martin Lynch Water Co. Bourbon 40 water systems in
Weeksbury Water Supply Floyd 90 Kentucky are currently
Howard's Water Supply Harlan 92 classified as significant
Bluediamond Camp Harlan 59 non-compliers, having
Jackhorn Water Supply Letcher 200 12 s
. or more drinkin
Millstone Water Co. Letcher 20 . ) . 9
. i water violations in a
New Tribes Mission Perry 60 . lend
Ponderosa Mobile Home Pike 56 running calendar year.
Lee City Livestock Auction Res  Wolfe 100
Total 10 8 1,183
Note: As of April 15, 1996. *Defined as systems with 12 or more violations in a running
calendar year. Source: KY Division of Water

Smaller Water Systems Greatest Violators of Drinking Water Rules
The greatest violators of drinking water regulations are those small systems!8ety95, 338 small

ing 3,300 people or less. These 594 small, often rural, systems constitute 77% SiNg water systems,

public water systems in the state, although they serve only 14% of the popul &fS4Ng 3,300 people or

Small drinking water systems comprise the bulk of monitoring, reporting, and Me$S, accounted for 93%

standard violations. In 1995, 338 of these small systems accounted for 93% &f {h€ violations cited by

violations cited. Many the Division of Water.

small systems do not
have the expertise,

equipment, or resources

to meet drinking water
rules. Efforts to merge
small systems with large
ones to improve drink-
ing water quality have
progressedHigure 9).

While it would be im-

possible (both finan-
cially and physically) to
eliminate all small pub-
lic water systems, it is
important to merge fa-
cilities where possible.

D

Figure 9 Drinking Water System Mergers

O total mergers
B mergers per year _

‘80 '81 '82 '83 '84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95
year
Source: KY Division of Water
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systems do not have the
expertise, equipment, or
resources to meet
drinking water rules.
Efforts to merge small
systems with large ones
to improve drinking
water quality have
progressed.




An estimated half-million
Kentuckians depend on
private wells and
another 209,034 rely on
other private sources
such as cisterns and
springs for drinking
water.

In 1995, 54% of the
3,423 private water wells
sampled in Kentucky
tested positive for
coliform bacteria and
required further testing
and treatment.
According to state health
officials, many private
drinking water wells are
not routinely tested or
properly maintained.
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Half of Private Wells Tested Reveal Bacterial Contamination

An estimated half-million Kentuckians depend on private water wells and an-
other 209,034 rely on other private sources such as cisterns and springs for their
drinking water, according to 1990 census data. In Kentucky, as in many other states,
private sources of drinking water are not required to be tested for contamination so
it is difficult to determine the overall quality of this resource.

Local health departments will test private water wells for bacteria by request,
which provides some insight into the quality of drinking water wells. In 1995, 54%
of the 3,423 water wells sampled in Kentucky tested positive for total coliform
bacteria and required further testing and treatrffégure 10 & Figure 11) Ac-
cording to state health officials, many private wells are not routinely tested or prop-
erly maintained.

The Division of Water established a statewide ambient groundwater monitoring
network in 1995 to assess
groundwater quality at 70
well and spring locations
across the state. Publig
water supply wells and
springs comprise 55% of
the sampling sites, 6% are
private wells and springs,
and the remaining 39%
are either unused roadsid¢
springs or those used as
drinking water supply.
Sites are being tested folr
15 pesticides, 30 metals
nutrients, and other pa-
rameters such as pH an
nitrates. A report will be
prepared by the division
in 1996 summarizing and
interpreting the test re-
sults. The report will be available to the public upon request.

Figure 10 Voluntary Testing of Drinking

Water Wells for Bacteria

[l no contamination

O contamination

1423 1642

number of wells

1697 1645 1544

1471 1376

90-91 91-92 92-93
fiscal year
Note: Tests of private wells for total coliform bacteria.

Source: KY Cabinet for Health Services

93-94 94-95

Figure 11 Voluntary Testing of Drinking Water Wells for

Bacteria (FY 94-95)

percent positive

[ 76 - 100%

Bl 51-75%

1 26 - 50%

Bl 0-25%

[ data insufficient*

Q

Note: Tests of private wells for total coliform bacteria. *Three or less private drinking water
wells sampled. Source: KY Cabinet for Health Services
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Higher
Risk

Lower
Risk

Figure 12 Environmental Risks
to Human Health

|
Indoor Air Pollution

Radon
-]

Acid Deposition

Drinking Water

Ozone/Carbon Monoxide

Pesticides

Stratospheric Ozone Depletion

Toxic Air Pollutants

Airborne Lead
Groundwater

Hazardous Waste

Industrial Solid Waste Sites
Industrial Wastewater
Municipal Solid Waste Sites
Municipal Wastewater
Nonpoint Source Pollution
Particulate Matter
Superfund Sites

Accidental Chemical Releases
Odor/Noise Pollution

Storage Tanks

Radiation (other than radon)

Degradation of Terrestrial Habitats
Degradation of Wetlands

Global Warming

Source: U.S. EPA, Region IV, 1995

Water Standards Set To
Protect Public Health

Public drinking water
standards are set to protect
human health from a variety
of risks. A U.S. EPA project
to scientifically assess and
rank environmental risks re-A U-S. EPA project to
vealed that drinking water scientifically assess and
ranked high among humanrank environmental risks
health risks in the Southeastfevealed that drinking
ern U.S(Figure 12). water ranked high

Drinking water risks asso-@mong human health
ciated with cancer receivedrisks in the Southeastern
increased attention in theU-S.
1980s. For those chemicals
suspected or known to cause
cancer, MCL drinking water
standards were calculated on
a lifetime of 70 years with a
daily intake of two liters of
water per day where the risk
of getting cancer is one in
10,000 to one in a million.

Some argue that no level of

contamination is acceptable

and are calling for zero-risk.

Others claim that cancer risks

below one in a million are too
costly to regulate.

While public drinking While public drinking
water in the U.S. is amongwater is the safest in the
the safest in the world, recentvorld, 64 waterborne
waterborne disease outbreakgdisease outbreaks in the

from microbial contamination indicate that water treatment is far from perfect. ThiS. between 1991 and
has led to a shift in focus by the U.S. EPA and water systems to balance both ck8findicate that water
and microbial drinking water risks. Between 1991 and 1994, there were 64 didezaeent is far from
outbreaks in the U.S. associated with drinking water causing an estimated 42pg38¢xt.

persons to become flIPublic health officials believe that the number of illnesses

caused by contaminated drinking water may be much higher than documented. But

tracking waterborne illnesses is difficult. Many gastrointestinal illnesses caused by

bacteria, protozoa, or viruses in drinking water can be easily misdiagnosed since

symptoms such as nausea and abdominal discomfort can also be associated with

colds, flu, and other problems unrelated to drinking water.

Bacteriological and turbidity contamination are among the most common Vigfgentucky, the last
tions of drinking water MCL standards in the state. While violations of the bactghayn waterborne
standards have declined significantly since the 1980s, the risk of contaminatiogglilhse outbreak
remains great. In Kentucky, the last known reported waterborne disease outggakred in 1982
— Hepatitis A—occurred in Meade County in 1982 reportedly from fecal contapgsortedly from
nation of well waterA waterborne disease outbreak is defined as having at least 4o aminated well water.
persons experiencing a similar illness after the ingestion of drinking water or
exposure to water for recreational purposes. Hepatitis A, a liver infection that causes
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During 1995, an
estimated 15,439 people
in Kentucky were at risk
from public drinking
water systems with
persistent violations of
bacteria and turbidity
standards.

Turbidity, caused by
small particles of silt,
clay, or other matter, can
interfere with the
disinfection process and
allow pathogenic
organisms such as
Cryptosporidium or
Giardia to survive in
treated drinking water.
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nausea, fever, and abdominal discomfort, is one of the several diseases that can be
spread by contaminated drinking water. Between 1990 and 1994, there were 197
cases of Hepatitis A reported in 35 Kentucky counties, according to the Cabinet for
Health Services. The agency does not track the sources of isolated Hepatitis A cases
(food, water, other), except in the case of outbreaks (more than two people infected).
Health officials report that Hepatitis A outbreaks during the past five years in Ken-
tucky were contracted through food or person-to-person contact and not drinking
water.

Waterborne Disease Outbreaks Lead to More Testing

Waterborne disease outbreaks in 17 states during 1993 and 1994 have led many
states to strengthen efforts to bring problem drinking water plants into compliance.
Measures have focused primarily on drinking water plants with bacteria and turbid-
ity violations. During 1995, an estimated 15,439 people in Kentucky were at risk
from public drinking water systems with persistent violations of bacteria and tur-
bidity standardgFigure 13).

Figure 13 Population Served by Public Water Systems With

Persistent Violations of Water Standards in KY

16,0004 @ bacteria 15,305

14.000 - . turbidity¥ 13,901

12,000 11,977

10,119
10,000 o 252 9,355

8,000 —

population

6,845
6,000 —

4,000 —
2,701

2,000 — 1,466 1,828

37 3" 37 e6' 27 4 34 9 28 1 11 21
1990 1991 1992 1993 1994 1995

#systemsin violation
year

Note: Persistent violators are systems with 4 or more monitoring or MCL violations in a running
calendar year. *More stringent turbidity standard took effect in 1993. Source: KY Division of

Turbidity, caused by small particles of silt, clay, or other matter, can interfere
with the disinfection process and allow pathogenic organisms such as
Cryptosporidium or Giardia to survive in treated drinking water. Problems with the
water treatment process to remove turbidity were associated with the deadly water-
borne disease outbreak that occurred in Milwaukee on April 1, 1993 — the largest
outbreak since reporting began in 1920. Inadequate treatment allowed the parasite
Cryptosporidium, referred to as crypto, to remain in the water. Contaminated water
from the system hospitalized 4,000 people, 100 of which died, most of whom were
HIV positive. As a result, Milwaukee adopted a turbidity standard five times more
stringent than the U.S. EPAs and a zero standard for Cryptosporidium. The out-
break prompted the U.S. EPA to cut the national turbidity MCL standard by one-
half and strengthen sampling procedures.
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It is not known how extensive the crypto or Giardia problem is in Kentu&y,ce water tests
since monitoring for these parasites is not required. However, surface waterdgsts i during 1995
conducted during 1995 in eight counties by Commonwealth Technology 'n%'é}ght Kentucky
consulting firm, found crypto oocysts in 60% and Giardia cysts in 20% of the fa\ynties by
water samples analyzédt was concluded from the tests that these parasites 358, monwealth
widespread in surface water and could pose a significant health risk for Kenq’@é‘ﬁnology Inc., a
ians. However, no parasites were detected in the treated drinking water from $OWNlting firm, found
public water systems in six counties tested by the company. the pathogenic

Several systems in the state have or are currently doing voluntary monitorirtg(é%rnisms
the parasites. These systems include Louisville, Lexington, Kenton County, Padﬁ??fbspordium or
Nicholasville, Middlesboro, Bardstown, Danville, Hopkinsville, and Leitchfisé®( 5i5,qig present in 20%
sidebar- Cryptosporidium: Is it a Problem in Kentuckyrhe Division of Water is 1 5004 of the raw water
working with water plants to optimize water treatment processes to improve Hiples analyzedt
ticulate removal through turbidity monitoring and heterotrophic plate counts (a Bags oncluded from the
teriological test) of individual filters and/or particle counting. tests that these parasites
The national Centers for Disease Control have recommended that those a@%‘?ﬁidespread in
with immune deficiency disorders boil tap water prior to consumption to avgige,ce water and could
potential health effects associated with the parasite. The U.S. EPA also re a significant health
announced that it will require large systems serving 100,000 people or mofREQqr Kentuckians.
monitor for crypto and other microbial contaminants beginning in 1997 for an-18

Cryptosporidium: Is it a Problem in Kentucky?

Cryptosporidium (Crypto) is an important emerging pathogen in the U.S and
a cause of a severe, life-threatening disease in patients with AIDS. The parasitic
cyst is transmitted through the feces of infected animals and can survive up to a
year in water. Consumption of viable cysts causes cryptosporidiosis, a gastrointes-
tinal disease. Most people recover within a few weeks, however, children, the
elderly, cancer patients, and people with AIDs are at risk for prolonged illness
and possible death.

Public water systems are not yet required to monitor for Cryptosporidium.
However, crypto has been detected in 65% to 97% of the untreated surface wa-
ter supplies recently tested throughout the {R8cent investigations have also
found small numbers of the parasites in treated drinking water from 27% to 54%
of municipal treatment plants studied across the cotfhtry.

Some Kentucky systems have begun to voluntarily test for these parasites.
m The Louisville Water Co. began testing for crypto and Giardia in 1993. In
1995, two of the eight raw and settled water samples revealed crypto décysts.
m The Kenton County Water Department began testing for crypto and Giardia in
1993. During 1995, monthly tests of raw Ohio River water at the Ft. Thomas
and Taylor Mill water treatment plants confirmed a crypto oocyst in one s&mple.

m The Kentucky-American Water Co. which serves six Bluegrass counties, con-
ducted tests for crypto and Giardia in 1989 through 1992 and again in 1994 and
1995. The 17 samples revealed 5 Giardia cysts and 54 crypto cysts, in raw water
sources. However, the viability of the cysts could not determined. The company
plans to begin testing again in May 1996.

m A 1994 study conducted by Morehead State University at four water plants in
Eastern Kentucky revealed the presence of crypto and Giardia in the raw water
at three of the four plants tested and in the treated water at twoplants.

Many water system operators believe that testing is no substitute for a well-
run water system. The American Water Works Association, a trade group of
water resource professionals, reports that proper coagulation and filtration can
achieve better than 97% removal of the parasites.
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month period. The data collected, in conjunction with scientific research now un-
derway, will be used to evaluate the need for future regulations to address the threat
of these parasites to the nation's drinking water.

Chemical Testing of Drinking Water Reveals Problems

Chemicals can also contaminate drinking water supplies. These chemicals can
come from a number of sources including transportation spills, hazardous waste
sites, and improper disposal of untreated industrial and household chemical wastes.
Pesticides used on farmlands and lawns can permeate soil and enter groundwater or
run off into surface waters. In addition, small amounts of organic chemicals can be
formed as by-products during the drinking water disinfection treatment process.

During the past two decades, advances have been made in the ability to detect
and measure chemicals at very low concentrations in drinking water. This, together
with a better understanding of chemical toxicology, has led to greater knowledge of
the health consequences from human exposure to chemicals.

The first round of testing for chemicals in public drinking water supplies in Ken-
tucky (conducted between 1987 and 1993) revealed 60 systems with measurable
levels of the eight regulated chemicals. The nine systems that exceeded chemical
standards were required to treat the water to remove the contaminant or change
water sources.

Advances have been
made in the ability to
detect and measure
chemicals at very low
concentrations in
drinking water.

Tests Detect Nitrate Contamination in Three Counties' Drinking Water

A new round of testing for various chemicals in 1993 through 1995 detected the
presence of chemicals in the treated water of many public drinking water systems,
although most levels were well below those set to protect public health.

One exception was nitrate. Results from water tests conducted in 1994 and 1995
Results from water tests ¢,,nq yiolations of the nitrate MCL standard at small rural drinking water systems
conducted in 1994 and  , gajiard and Harlan counties for both years and Morgan County in 1994. These
1995 found violations of hree systems served a total of 622 people in 1994 and 814 in 1995. Ingestion of
the nitrate MCL standard i ateq at elevated levels are a particular danger to infants and have also been linked
at small rural drinking ¢4 stomach cancer in humans. While sources of nitrate contamination vary, a sus-
water systems in Ballard, 5o teq source at two of the drinking water plants is nitrogen fertilizer used on farm-
Harlan, and Morgan lands. In 1995, there were 923,504 tons of fertilizer sold in the'&tagetilizer can
counties. run off fields and lawns and contaminate water supplies.

Chemicals Found in the Treated Drinking Water of 47 Systems

Preliminary findings from tests for 68 chemicals conducted by the Division of
Water at public drinking water plants between 1993 and 1995, known as Phase Il
and V, found 47 systems with MCL water standard violations for various chemicals
(Figure 14). These systems served an estimated 187,342 people. The chemical lev-
els detected, in most cases, were slightly above the MCL standards.

Many of the chemicals detected are naturally occurring elements. These ele-
ments become contaminants at elevated levels. Some of the chemicals found in
drinking water at unsafe levels are also generated by indu$tiigse 15). How-
ever, sources of contamination at many of the water plants have not been identified.

Elevated levels of antimony, a silvery white metal, were detected in the treated
water at 12 public water systems. Small amounts of antimony are found in the earth's
crust and enters the environment during the production of antimony metal, alloys,
antimony oxide. This chemical is used in the manufacture of textiles and plastics.
During 1993, manufacturing plants in Kentucky reported generating 33,419 pounds
of antimony!®*Small amounts of antimony can alsorbkeased to the environment
by incinerators and coal-burning power plants. Ingestion of elevated levels of this
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Figure 14 Chemical MCL Drinking Water Standard Violations

in Kentucky (1993-1995)

antimony
arsenic
aspestos
barium
berylium
cadmium
ethylene dibromide
mercury
nickel
selenium
thallium

trichloroethylene

10
MCL violations

12 14 16 18

Note: Based on preliminary results of a total of 116,687 tests for 68 chemicals conducted
Division of Water during Phase Il and Phase V chemical testing at public drinking water
systems in Kentucky for 1993-1995. Source: KY Division of Water

Preliminary results from
tests conducted for 68
chemicals in public
drinking water revealed
47 systems had MCL
water standard

violations for various
chemicals. These systems
serve an estimated
187,342 people. The
chemical levels detected,
in most cases, were
slightly above the MCL
standards.

by the

chemical can cause vomiting
and diarrhed’ It should be
noted that several factors will
determine whether harmful
health effects will occur
should exposure to antimony
or any other chemical occur.
These factors include dose
duration, other chemicals ex-
posed to, age, sex, life style
and state of health.

Another chemical found
above the MCL standard at
nine drinking water systems
was barium. Barium is a sil-
very-white metal that occurs
in nature and is used by the

Figure 15 Generation of Selected Toxic

Chemicals in Kentucky (199

Chemical Pounds
antimony 33,419
arsenic 1,711
asbestos 197,185
barium* 601,300
beryllium 0
cadmium 3,363
mercury 10,455
nickel* 5,268,894
selenium* 6,068
trichloroethylene 925,118

Note: Selected chemicals reported released to the envir

ment or transferred for further treatment by manufacturing

companies in Kentucky. *Includes compounds.
Source: 1993 KY Toxic Chemical Release Inventory Re

Many of the chemicals
found above drinking
water standards at 47
systems tested during
1993-95 are naturally
occurring elements.
These elements become
contaminants at elevated
levels. Some of the
chemicals found in
drinking water at unsafe
levels are also generated
by industries in
on-Kentucky.

port

oil and gas industry to mak

drilling muds. Itis also used to make paints, glass and rubber. Ingestion of barium at
high levels can cause cardiovascular and gastrointestinal éfféatkistries re-
ported generating 601,300 pounds of barium compounds during 1993.

Twelve water systems exceeded the drinking water standard set for thallium.
This chemical is used in the manufacture of electronic devises and switches and is
produced or used in power plants, cement factories, and smelters. Hazardous waste
sites are also a source of thallium. Up until 1972, thallium was also used as a rat
poison but was banned because of its potential harm to human health. If large amounts
of thallium are consumed in a short period of time it can affect the nervous system,
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lung, heart, liver, and kidneys.

Another chemical found in treated drinking water above the MCL standard at
two systems was selenium, which can seep from coal mining areas into groundwa-
ter. While selenium is an essential nutrient, consumption of high levels of this chemi-
cal can be harmful to the liver and kidnéyElevated levels of mercury were also
found in the drinking water of two systems. Mercury occurs naturally in the envi-
ronment and also as a result of human activity. Sources of mercury include incin-
erators, waste sites, and coal-fired power plants. Exposure to high levels of mer-
cury can damage the brain, kidneys, and developing Fetus.

As a result of the testing, advisories notifying consumers not to drink the water
due to chemical contamination were issued at 6 plants in 1994 and 14 in 1995 as
shown inFigure 19 on page 15These systems were required to treat the water or
switch water sources. Division of Water officialee verifying test results at the
other plants and will work with systems to address contamination problems.

As a result of the testing,
advisories notifying
consumers not to drink
the water due to chemical
contamination were
issued at six plants in
1994 and 14 in 1995.

Testing of Ohio River Water Reveals Varying Levels of Atrazine

Pesticides and herbicides used on farms and lawns also can run off land and
contaminate drinking water supplies. Testing of raw water withdrawn by drinking
water plants along the Ohio River revealed varying levels of atrazine — a common
herbicide used in cornfields to control weéeigiure 16). During 1995, 1.7 million
pounds of atrazine were sold in KentuéKiests of treated drinking water for atra-
zine, based on an average of quarterly samples, during 1993 through 1995, re-
vealed no violations of the MCL health-based atrazine standard in Kentucky.

Tests of raw water Figure 16 Atrazine Testing of Ohio River Raw Water
withdrawn from the Ohio Withdrawn by Drinking Water Plants in Kentucky
River by drinking water

plants revealed varying Water Testing Dates - 1995

levels of atrazine — a W 5/15-17 [ 5/30-31 MW 6/12-14 [F 6/26-28
common herbicide used .

in cornfields. Tests for Paducah WTP El

atrazine in treated

drinking Water, hoyvever, Sturgis WTP

revealed no violations of |

the MCL health-based '

standard. Morganfield WTP |
i
|
|
I

OIN

auizelye Joj [oAd] T

Louisville WTP w—‘

I T T T T T T
0 0.5 i 15 2 25 8] 3!5; 4

Ohio River atrazine levels at water intakes (ug/L)

Note: Based on mean atrazine concentrations from raw water samples taken in May and June
1995 at Ohio River drinking water intakes at public drinking water treatment plants. Data
reflects median concentrations of 3 analysis using immunoassay test methods.

Source: Ohio River Valley Water Sanitation Commission

Few Violations of Lead Standard Detected to Date

Copper and lead are two inorganic chemicals that have received increased atten-
tion in recent years. Lead is a cumulative poison and in relatively small amounts
can cause brain, kidney, and nerve damage, anemia, or death. Itis a particular threat
to children, causing behavioral problems and mental retardation.
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The Safe Drinking Water Act Amendments of 1986 banned the future use of lead

pipes and solder in all public drinking water systems due to the possibility of lead

leaching into the water. In 1991, the U.S. EPA revised the lead standard to adopt a

complex "treatment technique" that established an "action level" of 15 parts per

billion at the consumer's tap, which triggers additional requirements if 10% or more

of the tap water samples exceed this level. If a public drinking water system ex-

ceeds the action level, it is given up to eight years to implement corrosion control

measures to address the problem depending on the system size. If the corrosion

treatment to reduce lead to acceptable levels fails, lead service line pipes would be

required to be removed over a 15 year period. few violations of the
A few violations of the lead action level have been cited in Kentucky duringI d drinking water

past five years. EQC also found that 155 water systems had lead and copper if) HBard have been cited

toring violations in 1994 and 137 in 1995. This was due to a delay in sampling entucky. EQC also

request of the Division of Water, according to state officials. They report thatfgund that 155 water

systems are now in the process of testing for lead. The U.S. EPA also plag%t@ms had lead and

modify monitoring rules to provide for greater flexibility in lead testthg. copper monitoring
Because lead levels are likely to be the highest in a home with lead pipes,\ﬁ Cions in 1994 and

officials also contend that a concerted effort to educate the public to let water f{%m in 1995.

an unused faucet run before drinking it to flush potentially contaminated water

the system would greatly reduce the public's exposure to lead in drinking water.

Disinfection By-Products in Drinking Water Remain a Concern

Another chemical detected in public drinking water at some plants is disinfec-
tion by-products known as trihalomethanes. This organic chemical is produced as a
result of chlorination during the drinking water disinfection treatment process.During 1995 15

Since 1989, 186 violations of the trihalomethane MCL standard has been &iFﬁQing watér systems
at public drinking water systems in Kentudljgure 6). Efforts by the Division of violated the MCL
Water to assist public systems in complying with the trihalomethane standargt%%ard set for
ongoing. But problems still remain. During 1995, 15 drinking water systems.i. o methanes — a
Kentucky were responsible for 32 violations of the trihalomethane MCL Stand@ﬁgmical produced as a
The U.S. EPA has proposed a stricter standard for trihalomethanes due to the CBOGRSf the water
risks posed. They propose to reduce the standard from 100 to 80 micrograngﬁsﬂ%ction process.
liter of water. However, more pressing concerns to address microbial contamina-———————————
tion including Cyrptosporidium in drinking water have delayed action on this rule.

Drinking Water System Needs Assessment Underway
The treatment of drinking water varies widely from private water wells with no
treatment to large public drinking water systems with multistep treatment processes.
The installation of more advanced public drinking water technologies to improve
treatment appears limited in the state. An exception is the capability of many sur-
face water systems to feed powder-activated carbon to remove organic chemicals
when detected above safe levels in raw water supplies. In Louisville, powdered
activated carbon was used to remove herbicides from the water. Georgetdwildy to assess drink-
Carrollton, and Paducah have used granular-activated carbon filters to removegonater infrastructure
ganic chemicals after testing revealed violations of the standards in treated wa@g&ds in Kentucky and
Recognizing the need to improve the nation’s drinking water infrastructurethgr states has been
$4.25 to $9.6 billion revolving loan fund to help water systems pay for equipng@mmissioned by the
and upgrades necessary to meet regulatory requirements is under review byUdGenEPA and should be
gress as part of the reauthorization of the Safe Drinking Water Act. A study to asegglete in the fall of
drinking water infrastructure needs in Kentucky and other states has been corhtfi6-
sioned by the U.S. EPA and should be complete in the fall of 1996.
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The distribution of
drinking water through
pipes also has an
important influence on
water quality. In many
areas, distribution
systems have not been
maintained, resulting in
deterioration, leakage,
and failure.

Most utilities do not
replace pipes until they
are broken. Large
utilities have, on aver-
age, more than 200
breaks a year.

In Kentucky, the number
of boil water advisories
and notices have
increased significantly
due to greater efforts by
water systems to report
line breaks and educate
the public about possible
contamination problems.
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Water Line Breaks Lead
to Increased Number of
Boil Water Advisories
The distribution of drink-
ing water through pipes has
an important influence on
water quality. In many areas,
distribution systems have not
been maintained,esulting
in deterioration, leakage,
and failure Some water
systems lose as much as 50%
of their treated water due to
leaks and water line breaks
(Figure 17). Deteriorating
icePipes not only can cause
water loss, but can be dan-
gerous because of infiltration
of contaminants during pressure losses. A CDC study of 291 waterborne disease
outbreaks in the U.S. during the last decade found that 24% were attributed to con-
tamination of drinking water in the distribution system.

Most utilities do not replace pipes until they are broken. Large utilities have, on
average, more than 200 breaks a year. In Kentucky, the number of boil water advi-
sories and notices have increased significantly due to greater efforts by water sys-
tems to report line breaks and educate the public about possible contamination prob-
lems(Figures 18 & Figure 19) In 1995, five boil water advisories —issued when
there is potential for bacterial contamination — and 72 boil water notices — issued
when evidence shows bacterial contamination — were issued in 28 counties. Boil
water advisories and notices generally last just a few days. However, some commu-
nities have experienced long-term advisories due to various problems. Numerous

boil water advisories have been issued for the community of Evarts in Harlan County
since June 1994 due to continuing problems at the water treatment plant.

Figure 17 Drinking Water Distribution

Line Losses in Kentucky

—@— averageloss (million gallons) | 3

1985
(216)

1990
(203)

1991
(206)

1992
(202)

1993
(199)

1994
(200)

year
(number of drinking water utilities regulated by PSC)

Note: Based on utilities regulated by the KY Public Seryv
Commission. Source: Public Service Commission

Figure 18 Drinking Water Advisories and Notices in Kentucky

120
n consumer 6
advisory*
100
— boil water
B advisory**
80
3 boil water
@ notice***
o 60
o
=
>
= 40_
20
04

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
year
*Issued when chemical contamination is detected above MCL standards. **Issued when
is potential for bacteriological contamination. ***Issued when evidence shows bacteriologi
cal contamination. Source: KY Division of Water
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Figure 19  Drinking Water Advisories and Notices Issued in *Drinking Water
Kentucky (1994 and 1995) Consumer Advisories

notices/advisories Issued in 1994 and.
Bl boil water notice 1995 Due to Chemical

[ boil water advisory Contamination

[J consumer advisory* *nitrate (Morgan, Ballard,
Harlan counties)

*oil (Cumberland Co,)
*antimony (Letcher Co.)
*hydrogen sulfide/iron
(Harlan Co.)

*petroleum (Menifee Co.)
*excessive chlorine
residual (Knott Co.)
*human waste (Floyd Co.)
*thallium (Letcher Co.)
Note: Harlan, McCracken, and Ohio counties also had boil water advisories issued during  *gasoline (Harlan Co.)
1994 or 1995. Source: KY Division of Water *pbarium (Lawrence Co.)

Drinking Water Infrastructure Needs Are Great
Kentucky has made great progress during the past 50 years in building the infra-
structure necessary to provide 81% of the state's households with access to pualiof the state's
drinking water. Most of these systems are now more than 30 years old and dréking water systems
require improvements. Efforts to upgrade the state's drinking water infrastruettgenore than 30 years
have progressed. Between 1991 and 1995, there were 5,694 system upgradelsi &xel many require
pansions, construction, and repairs approved by the Division of Water. improvements. Efforts to
But the costs to improve water systems to meet drinking water standardgggrdde plants have
provide efficient distribution of water can be significant. For example, the Logiggressed.
ville Water Company (LWC) spends $10 million a year on water pipeline renova-
tion. The company, which draws its water directly from the Ohio River, has also
considered switching to riverside wells. The well water would be cleaner and re-
quire less treatment. The company is also concerned that zebra mussels, an-exetie
species of freshwater mussels, could clog surface water intake pipes from theéGf#p to improve drinking
and cost consumers hundreds of thousands dollars to remove. LWC estimatégi@esystems can be
cost to switch to well water could run as high as $65 million. significant and are passed
Costs to improve drinking water systems can be significant and are passed®8ri@the customer. In
the customer. The Public Service Commission (PSC) currently regulates the ¥8f& the average
of 192 public water systems in Kentucky. In 1980, the average monthly house¢R@Rfhly household water
water bill for those systems whose rates are regulated by the PSC was $10.5®#o¢as $10.50 compared
pared to $19.51 in 1994. However, when adjusted for inflation, this increase is néh$#19.51 in 1994. How-
nal. This is likely due to the fact that more households are served by public drirfk¥i¢§ When adjusted for
water, allowing the utilities to spread costs among a greater number of custoffigdion, this increase is
Yet many drinking water systems, especially small ones, have raised concerns2@sinal-
the increasing costs to meet drinking water rules. In response, Congress is consider-
ing a proposal that will require the U.S. EPA to more fully consider costs and ben-
efits of complying with new drinking water rules as it debates the reauthorization of
the federal Safe Drinking Water Act.

Water Supply Planning Underway in 115 Counties

While water treatment is essential to ensuring Kentuckians with clean supplies
of drinking water, planning and conservation are equally important in protecting
water supplies. Kentucky is fortunate to have abundant water supplies. However,
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Droughts, contamination
problems, and inad-
equate treatment capac-
ity have affected the
drinking water supplies
of many communities
throughout Kentucky.

About 10% of the water
withdrawn in Kentucky is
used for drinking. Since
1975, surface and
groundwater withdrawn
for public drinking water
supplies have almost
doubled.

A state grant program
was established in 1990
to support long-range
planning for drinking
water supply needs. All
counties except
Jefferson, Fayette,
Kenton, Campbell, and
Gallatin are participat-
ing in the program.
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the availability of clean drinking water varies widely across the state. Droughts,
contamination problems, and inadequate treatment capacity have affected the drink-
ing water supplies of many communities throughout Kentucky.

In 1990, the U.S. Geological Survey estimated that more than four billion gal-
lons of water are withdrawn everyday in the stagebout 10% is used to supply
public drinking water. The remainder supplies industrial, agricultural, commercial,
and private needs. Since 1975, surface water and groundwater withdrawn for public
drinking water supplies have almost doublEitjure 20). Presently, 286 suppliers
are permitted to withdraw 10,000 gallons a day or more for drinking water pur-
poses. These include 90 permits to withdraw groundwater, 11 for spring, and 185
for surface water to meet public drinking water needs.

Figure 20 Public Drinking Water Withdrawals in Kentucky

(=]
§ 300 = surface water*

= 250 231 —e— groundwater

75 '80 '85 '90 '92 '93 '94 '95
year
Note: State permitted drinking water suppliers that withdraw 10,000 gallons per day or
more. Based on actual or estimated use. *Includes springs.
Source: KY Division of Water

Many Kentucky communities have become increasingly aware of the potential
for water shortages. The Division of Water classifies 28 community systems as
vulnerable to water shortag€sA state grant program was established in 1990 to
support long-range planning for drinking water supply needs. All counties except
Jefferson, Fayette, Kenton, Campbell, and Gallatin are participating in the state
program. To date, only Boone County has a state approved water supply plan.

Droughts have also affected several community water supplies. Droughts led the
Kentucky-American Water Co. (KAWC) to consider supplementing its treated wa-
ter supplies from the Kentucky River with water purchased from the Louisville
Water Co. KAWC, which serves 85,000 metered residences, businesses, and indus-
tries in Fayette, Scott, Bourbon, Jessamine, Woodford, and Harrison counties, wants
to build a $50 million 55-mile pipeline to connect to Louisville's water system at the
Jefferson County line. The Public Service Commission is awaiting the KY River
Authority's study of water supply options, including KAWC's treated water pipe-
line, before a decision is made on the pipeline. The Authority, a state agency estab-
lished in 1986 to manage the Kentucky River locks and dams and address other
needs in the basin, believes that a system of dam crest gates and release valves in
existing dams should allow the region to meet it's water supply needs.
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The Authority has established a water user fee of 2.2 cents per 1,000 gallons
for permitted water users in the basin plus an additional 1.6 cents per 1,000 gal-
lons on those systems drawing water from the river’s main stem. Water with-
drawals for agricultural purposes are exempt from the fees. There are more than
90 permitted water users paying fees to the Authority. Some communities filed a
lawsuit claiming the user fees provided no specific benefit to them and the fees
were unconstitutional. The Kentucky Court of Appeals recently ruled, however,
that watershed management provides benefits throughout the region, and the fees
established by the state legislature were appropriate. The fees collected by the
Authority, approximately $3 million a year, combined with $13 million in federal
funds will be used to conduct watershed studies, place valves and crest gates in
some dams, repair locks and dams, and promote tourism in the Kentucky River
Basin.

Conservation May Play Greater Role as Water Demands Increase

Water use in the U.S. has generally been extravagant, consuming morwam
paying less than any other industrialized country. In Kentucky, the average h o
hold pays about 64 cents a day for public drinking wéter. qbeen a priority in Kentucky

Water conservation has not been a priority in Kentucky due to the low co&uc?f o the low cost of
water and abundant supplies. Conservation usually only takes place when \Xy&t&f' and abundant
supplies have reached low levels and a shortage is imminent. Water pricin EtheS. The average
be an effective tool in water conservation programs. The Public Service Com %l_sehold in the state pays
sion has stepped up its efforts to promote conservation and discourage exc ??’é 64. ce_nts a day for
use instead of expanding public water systems. The PSC has devised rate YRl drinking water.
ules in several recent cases to discourage excessive residential use of water.

As economic and residential growth occurs and more systems face water sup-
ply problems or treatment capacity limitations, conservation may play an increas-
ing role in the state. As of May 16, 1996, there were 29 systems in 13 counties
under tap-on bans, prohibiting the connection of new metered customers to water
lines, or water line extension bans by the Division of Water due to inadequate
water treatment capacity or compliance problems.

d .
I conservation has not

Protecting Drinking Water Sources Receiving Increased Attention

Watershed and groundwater protection are the first lines of defense in recrre=
ing threats of drinking water contamination. Sensitive supplies, such as résearly protecting water
voirs, lakes, and sole-source aquifers can be protected through a number of S#ags will improve the
including land acquisition, buffer zones, sustainable agricultural practices to@¥erall quality of drinking
vent polluted runoff, reduction of urban runoff through improved design of n&@ter.
developments and installation of flood control ponds, and land use planning and
zoning.

Clearly protecting water sources will improve the overall quality of drinkirrg
water. There has been some progress in the state toward protecting groundWAgRtucky, 272
drinking water sources. The 1986 amendments to the Safe Drinking WateFRQYNUNity groundwater-
require each state to develop a program to protect public water supply wellSWpified public drinking
springs from contamination. The U.S. EPA approved the Kentucky Wellhead WRJET Systems are required
tection Program in 1993. The state Wellhead Protection Program is designih@gePt a wellhead
assist communities in preventing groundwater pollution by addressing poteRE4FCtion plan by 1998. As
sources of contamination within a designated land area around a well or sprifg. ¥y 1, 1996, 79 of these
Kentucky, 272 community groundwater-supplied public drinking water syste¥SI€MS were in the process
are required to adopt a wellhead protection plan by 1088 of May 1, 1996, 79 °f developing plans to
of these systems were in the process of developing plans to protect the grouRERGEt the groundwater
ter resource. Currently, only Boone County has a state-approved wellhead ptaf4ce:
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Most Kentucky Most Kentucky communities do not have plans or programs to protect surface
drinking water sources such as rivers, lakes, and reservoirs and rely on the provi-
sions of the federal Clean Water Act — the principal law to control water pollution
— to protect supplies. While the act has been effective in reducing water pollution,
problems still remain. For example in 1993, 28% of the waterways monitored in
the state were impacted by pollution. A federal provision to encourage state and
reservoirs and rely on local plans and programs to protect drinking water sources is under review by
the provisions of the Congress as part of the reauthorization of the Safe Drinking Water Act. The act is
federal Clean Water Act €Xpected to be reauthorized this year. The U.S. EPA is also considering a new
drinking water source protection initiative that will focus on partnerships with
state and community organizations to foster voluntary protection efforts.

communities do not have
plans or programs to
protect surface drinking
water sources such as
rivers, lakes, and

to protect supplies.

Improving Drinking Water Quality Will Require Resources
and Partnerships
There are many challenges confronting the state, communities, and water sys-
tems to improve drinking water quality in Kentucky. They range from funding
system improvements to educating private well owners about the importance of
routine testing and proper well maintenance. At an Environmental Quality Com-
There are many mission Public Forum held last year, government and water utility officials re-
challenges confronting  viewed drinking water issues and needs. Among their recommendations were:
the state, communities, Local and State Government
and water systems to m Increase emphasis at both the state and local level on training for water treat-
improve drinking water  ment plant operators and technicians, particularly for smaller system operators.
quality in Kentucky. They m Conduct a closer examination “up front” of each drinking water plant to ensure
range from funding viability of the system to adequately treat water.
system improvements to m Conduct a thorough examination of a system’s physical facilities and source of
educating private well  water to ensure implementation of design criteria consistent with providing safe
owners about the drinking water supplies.
importance of routine m Focus more attention on protecting and addressing drinking water contamina-
testing and proper well  tion problems at the source.
maintenance. m Promote the formation of additional multi-county water districts to consolidate
small, nonviable drinking water systems.
m Develop an aggressive statewide public education program for private water
well users to promote awareness of the importance of routine testing of private
well water and proper well maintenance.
m Develop a cost-share or grant program to target straight pipe discharges of
sewage from homes and businesses as well as failing septic systems.
m Provide state grants and low-interest loans to help finance public water lines
and improve systems.
m Commit additional resources to the statewide groundwater monitoring network
to better assess groundwater quality and threats.
Federal Government
m Provide federal funding, particularly grants, for small rural systems that cannot
afford to upgrade plants or conduct adequate testing due to fiscal constraints.
m Develop a national and regional consensus to help streamline water plant test-
ing compliance requirements and provide for a more holistic approach to address-
ing drinking water quality problems.
Public Water Systems
m Strengthen partnerships for safe water among water systems, the service com-
munity, and public health community to better educate consumers about drinking
water threats and needs.
m Optimize the treatment process and focus additional attention on the protection
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of the water source to prevent contamination of drinking water.
m Conduct more research on emerging threats including Cryptosporidium and Gia-
rdia in Kentucky and keep customers informed.
m Create a technical assistance program among drinking water systems to provide
guidance to small and problem systems.
In 1995, the U.S. EPA announced a new Partnership for Safe Water. Undertre
program, drinking water suppliers will carry out a comprehensive assessmelit 1995, the U.S. EPA
their operations, maintenance, and management and undertake corrective actfgHiognced a new
ensure the most protective systems possible, particularly against microbial R@fpership for Safe

tamination. The agenda includes five specific actions: Water. Under the

m Provide consumers with information about drinking water. program, drinking water
m Target safety standards and resources first at contaminates that pose the greaRi&'s will carry out a
threat to human health, including Cryptosporidium. comprehensive _

m Provide technical assistance to more small systems, communities, and st&tggagsment of their
improve facility operations and prevent problems. operations, maintenance,

m Give states more flexibility to address individual problems and set prioritie§"d management and
m Increase investment in community drinking water facilities through mechanisffiertake corrective
such as a federal loan program. actions to ensure the

It is also important that Kentuckians become more informed and aware of dfflqét protective systems
ing water issues in their communities. For more information about the qualitp@ssible, particularly
your community's public drinking water contact the KY Division of Water, DrinRg&inst microbial
ing Water Branch, 14 Reilly Rd., Frankfort, KY 40601 or call 502-564-3410. Yeptamination.
can also contact individual public drinking water systems and request monitoring
data and test results.
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Air Quality

fforts to clean up Kentucky's and the nation's air have been ongoing since the

passage of the federal Clean Air Act of 1970. And the results have been dra-
matic. During the past two decades, concentrations of many air pollutants in Ken-
tucky have declined, in one case by 97But the job is far from over. Air pollution
generated by industries — along with tailpipe emissions from an ever-growing num-
ber of automobiles and other sources — continue to contribute to environmental
degradation and pose public health risks.

ThisState of Kentucky's Environmegport will assess the state's progress in
providing Kentuckians with clean, healthy air to breathe. This includes an analysis
of data collected from 113 air quality monitors in 34 counties across the state. This
monitoring network provides the best measure of statewide and regional concentra-
tions of various air pollutants in Kentucklyigure 1). This report will also review
air toxics emission trends, greenhouse gas and ozone-depleting chemical releases,
as well as indoor air quality, which is ranked a high health risk in Kentucky.

Figure 1 Air Quality Control Regions and Monitored Sites’

Ashland

_I/‘\S;J\thQCentr

Monitored sites measuring one or more air pollutant operated by the KY Div. for Air Qu
and the Jefferson County Air Pollution Control District. Source: KY Division for Air Quality|

Q

ality

Air Quality Improvements Continue Into the 1990s

There are multiple sources that contribute to air pollution including industries,
automobiles, and small businesses. The principal law enacted to control air pollu-
tion is the federal Clean Air Act of 1970, which was later amended in 1990. Most of
the Clean Air Act provisions have focused on controlling six pollutants:
m ozone (ground-level)m carbon monoxide (CO)m sulfur dioxide (SQ
m nitrogen dioxide (NQm particulates (PM-10) = lead

Industrial emissions of some air pollutants have declined sinc€Aig80e 2).
For example, in 1995, sulfur dioxide emissions in Kentucky dropped 36% from
1980 levels largely due to the installation of scrubbers, pollution control devices
used to remove sulfur dioxide, at 12 coal-fired power plants. Measures to curtail
automobile tailpipe emissions have also contributed to improving air quality. Air
quality trends show steady reductions in the concentrations of various air pollutants
in Kentucky(Figure 3). These improvements have been accomplished while our
economy has grown, representing important progress in achieving economic growth
while maintaining a safe environment.
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concentrations of various
air pollutants in
Kentucky. These
improvements have been
accomplished while our
economy has grown,
representing important
progress in achieving
economic growth while
maintaining a safe
environment.

Percent Change in

Air Pollutant
Concentrations
Ozone* -5%
NO* -27%
CoO* -42%
SO* -29%
PM-10** -18%

*Based on 10-year average
air concentrations comparing
1976-85 and 1986-95.
**Based on 4-year average
air concentrations comparing
1988-91 and 1992-95.
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Figure 2 Air Pollutant Emissions from Permitted Sources in KY
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Ozone Pollution Remains a Problem in Louisville & Northern KY
Of the six principal air pollutants, ground-level ozone has been the most diffi@lithe six principal air
to control. Kentucky was among 35 states that experienced exceedances of thepsibitiants, ground-level
pollution standard during 19930zone is produced when emissions of volatile gyzone pollution has been
ganic compounds (VOCs), such as solvents and automobile exhaust, and nitiogenost difficult
oxides (a by-product of combustion) react with sunlight. There are numerous sopatkgant to control.
that produce these "precursor” gases including manufacturing plants, coal-fired géagricky was among 35
plants, large industrial boilers, gas stations, and automobiles. states that experienced
The health effects from exposure to ozone can be serious, causing reduceeXcggdances of the ozone
function and exacerbation of asthma and other respiratory diseases. Accorditgndard during 1995.
the American Lung Association, an estimated 432,516 people in Kentucky, or 11%
of the state's population, suffer from lung cancer or chronic respiratory diseases
such as asthma and emphysema that can be aggravated by exposure to ozone.
Ground-level ozone not only affects people with impaired respiratory systems, but
healthy adults and children as well. Exposure to ozone for six to seven hours, even
at low concentrations, can reduce lung function in healthy people during periods of
moderate exercise. Ozone pollution can also damage crops and forest ecosystems.
Ozone formation is greatly influenced by weather conditions. The greatest num-
ber of 0zone standard exceedances occurred during the hot summers of 1980,,1983,. .
. . . cording to the Ameri-
and 1988 Figure 4). Despite these fluctuations, there appears to be a generaﬁ&e- o
T . .. : can Lung Association, an
cline in statewide ozone levels as seeRigure 3. Technologies to control VOC ~ .
. ) . stimated 432,516 people
emissions such as catalytic converters on automobiles and the use of carbon ab Jizk
i o ) . . in Kenhtucky, or 11% of
tion and thermal oxidation at industrial plants have led to a decrease in the NUMDEt '« Lonulation
and severity of ozone standard exceedances in Kentucky. As a result, the U.S. Ee\él- fromFI)urFl) cancér
ronmental Protection Agency (U.S. EPA) redesignated the Bluegrass and AsRARd O 9
: . . . or chronic respiratory
regions from nonattainment for ozone to attainment in 1995. :
: . : diseases that can be
Most regions of the state currently meet the national ozone stdRdanc 5). aqaravated by exposure
However, ozone is still a problem in the urban airsheds of the Northern KY/Cin&)ﬁﬁ-zoné y exp
nati region (which includes Boone, Campbell, and Kenton counties) and Jefferson "
County/Southern Indiana region which includes Jefferson and portions of Bullitt
and Oldham countie@-igure 6). Approximately 28% of Kentucky's population

live in counties currently experiencing problems meeting the ozone standard.

Figure 4 Number of Days Ozone Standard Exceeded by Air Quality Control Regio

State of Kentucky's Environment Series

Bluegrass  N.KY Henderson Ashland Jefferson  Paducah N. Central S. Central Appalachian
1980 0 10 1 4 23 1 1 0 NM
1981 1 0 2 0 5 1 0 0 0]
1982 0 1 0 3 4 0 0 0 0
1983 2 7 4 8 19 2 3 0 0)
1984 0 1 0 7 11 0 0 NM
1985 0 1 1 3 1 0 0 0 NM
1986 3 1 2 3 2 2 3 0 NM
1987 2 3 2 8 6 0 2 1 NM
1988 5 15 12 12 7 5 12 5 NM
1989 0 1 0 1 4 0 0 0 NM
1990 1 0 3 4 1 0 2 0 NM
1991 0 0 0 3 0 0 2 0 NM
1992 0 0 0 0 0 0 0 0 0
1993 0 1 0 1 2 1 1 0 0
1994 0 0 2 2 1 0 0 0 0
1995 0 1 0 1 2 0 1 0 2
Note: Based on actual number of days in Kentucky that exceeded ozone standards as recorded at state air quality monitors. NM-
not monitored. Source: KY Division for Air Quality
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Most regions of the state Figure 5 Regional Air Concentrations of Ozone

currently meet the

national ozone standard.
However, ozone is still a

problem in the urban
airsheds of Northern

Kentucky and Jefferson

County.

Percent Change in
Ozone Air
Concentrations
Bluegrass -7%

N. KY -T1%
Henderson -6%
Ashland -9%
Jefferson  -17%
Paducah +2%
N. Central +4%

Based on 10-year average air
concentrations comparing

1976-85 and 1986-95.

During 1995, 435,832

vehicles were tested in

Jefferson County of

which 32,030 required
repairs and retesting to
meet tailpipe emission

requirements to help
address the ozone

pollution problem in the

region. A total of 699

vehicles failed to pass
the emissions test that

year.

Bluegrass | B 1975
N. KY 1985
Henderson : B 199
S ———————— . =

Jefferson CO. —
South Central _ l 5%;
North Central |8
o
Paducah/Cairo — | 5
Appalachian |

I I I I I I ! I I I
0 002 004 006 008 0.1 0.12 0.14 0.16 0.18 0.2 0.22

air concentrations* (ppm)

Note: Selected years. *Yearly ozone air concentrations based on second maximum, one-hour
average recorded at state monitored sites. Concentrations compared to the National Ambient Air
Quality Standard (NAAQS). ppm-parts per million. Source: KY Division for Air Quality

Plan to Reduce Ozone
Pollution Implemented in
Jefferson County

The Clean Air Act Amend-
ments of 1990 requires that Ken-
tucky develop plans to reduce

Figure 6 Louisville and N. KY

Ozone Air Concentration Trends

0164
£ 014 N
,{% 0.12 -—\/—\7‘L NAAQS]\—

éo(:);: \ VOC emissions ik8the Northern

8 0.06. — Kentucky and Jefferson County
2 0.06 = Louisville . .

S 0.04- \LKY ozone nonattainment regions 15%
®© : by 1996 using 1990 emission lev-

T T T T T 1T T T 1T T T T T°71
gl '90 '

els as the baseline. These regions
80 95

year must also meet the ozone attain-
*Yearly concentrations based on second maximum, ment standard of not more than one
one-houraverag'e'of ozone at state.njo.nitored §ites. ozone standard exceedance each
ppm-parts per million Source: KY Division for Air year over a three-year period at any
one air quality monitor. Not meeting these requirements could mean a loss of fed-
eral highway construction funds and other sanctions. However, the U.S. EPA can
grant extensions to provide regions additional time to meet the ozone standard.
The Jefferson County Air Pollution Control District — the regulatory agency
responsible for enforcing the Clean Air Act provisions in Jefferson County — has
been working for the past 26 years to reduce VOC and other emissions to address
ozone problems in the airshed. In 1984, the district initiated an automobile inspec-
tion program to control tailpipe emissions, which contribute to the ozone problem.
During 1995, 435,832 vehicles were tested in Jefferson County of which 32,030
required repairs and retesting to meet tailpipe emission requirements to help ad-
dress ozone pollution. A total of 699 vehicles failed to pass the emissions test that
year. The district also required the installation of vapor controls at gasoline stations
to reduce VOC emissions. In addition, the state required gas stations in Jefferson
County to switch from selling conventional gasoline to reformulated gasoline (RFG),

State of Kentucky's Environment Series
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i UES  Figure 7 Industrial Emissions of Air
average, reduces VO( Pollutants in Jefferson County

Industrial VOC
emissions in Jefferson

and air toxic emissions. In— _ STa g County have declined
1995, the first year RFGvolaileorgarc : 34% between 1990 and
went on sale in Jeffersan 142 1993 1995, according to data
County, an estimated 350 carbon > W 9% provided by the
million (iqdallons of RF monoxide M 27 1005 Jefferson County Air
were sold. - 376 Pollution Control

~ Industrial VOC emis Moxide. 362 District. The reductions
sions in Jefferson County = =9 | are attributed to plant
have declined 34% be- d?él)giudre 521 closings as well as the
tween 1990 and 1994 i County's Ozone
(Figure 7). The VOC re 0 10 20 30 40 50 60 Reduction Plan, which
ductions are attributed to o thousand tons/yr went into effect in 1992.
plant closings as well as\ote: Based on emissions reported by permitted sources. 1995
the County's Ozone Redata preliminary. Data prior to 1990 and for 1992 not available.
duction Plan, which we tSource: Jefferson County Air Pollution Control District

into effect in 1992. The most recent plan calls for VOC reductions of 40.8 tons per
day to achieve the 15% reduction by 1996. About 38% of the reductions will come
from tightened vehicle inspections, 40% from a cap on large industrial sources that
emit 50 tons or more a year, and 22% from a cap on smaller area sources such as gas
stations and dry cleandifsigure 8). However, because of continued ozone standard
exceedances during 1994 and 1995, the district proposed to go beyond the 15%
VOC reduction goal. Additional VOC and nitrogen oxide reductions were imple-
mented in 1995 and include emission limits at printing plants, further reductions at
large sources, and strengthening the auto inspection prdgraume 8).

Figure 8 Jefferson Co. VOC Sources and Emission ReductionJEEMRUCSEIcEL

Jefferson County Ozone
1990 VOC Emissions and Sources VOC Emission Reductions* Reduction Plan calls for
\(/Segizlg)sngwmmer o planned VOC reductions of 40.8
' B reductions tons per day. About 38%
additiondl of the reducfuons will
O reductions come from tightened
vehicle inspections, 40%
from a cap on large
industrial sources that

area
sources**

industrial
plants

industrial

sources vehicles
wgzgtggysg emit 50 tons or more a
area sources** i T T T T T T T 0
(47.8 tons/ 0 5 10 15 20 25 30 35 4o  Yearand22% froma
summer day) tons per day cap on smaller area

*Reductions of 30.61 tons/day of nitrogen oxide emissions are also planned over the next fousources such as gas
years. **Area sources include gas stations, dry cleaners, and other nontraditional sources.| stations and dry

Source: Jefferson County Air Pollution Control District cleaners.
U.S. EPA Issues Preliminary Denial to State's N. KY VOC Sourceg
Request that Northern Kentucky be mggnehlsgmz industries
Reclassified to Attainment for Ozone (85 tong (39 tons'summer day)

In 1993, the state submitted a 15% VOC reductigdmmer day
plan for Northern Kentucky ozone nonattainment area
to the U.S. EPA. Because 41% of the VOC emissions in
the region are from vehicles, the plan included an auto-
mobile inspection and maintenance program and the use
of reformulated gasoline to address ozone pollution prob-
lems in the region.

area
sources
(12.5 tong/
summer day)

vehicles
. ) (17.5 tons/summer day)
State of Kentucky's Environment Series 5
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Ozone violations in the However, in 1994 the region achieved compliance with the ozone standard, and
Northern Kentucky the state requested that it be redesignated to attainment for ozone. The state later
region during 1995 have requested the U.S. EPA also allow the Northern KY region to opt-out of the RFG
led the U.S. EPA to gas program, which was implemented in January 1995. But ozone violations in the
propose to deny the region during 1995 have led the EPA to propose to deny the redesignation request.

state's 1994 request to  |f the request is officially denied, which is expected to occur in the near future,
redesignate the region to YOC reductions would be required in Kenton, Campbell, and Boone counties.
attainment for ozone. If The U.S. EPAs currently reviewing the national ozone standard to determine if
the request is officially  itis stringent enough to protect human health and the environment. Under consider-
denied, which is expectedtion is the replacement of the 0.12 parts per million (ppm), one-hour average expo-

to occur in the near sure standard with a 0.07-0.09 ppm, eight-hour standard. In addition to the new
future. VOC reductions  Standard, the EPAis also considering a change in the number of ozone exceedances
would be required allowed under the new standard before triggering nonattainment status for a region.

Kenton, Campbell, and The U.S. EPAis expected to propose a new ozone standard sometime fn 1996.

Boone counties.
State Ranks Eleventh in Nitrogen Dioxide Emissions
Nitrogen dioxide (NQ belongs to a family of highly  NO Emissions in KY?
reactive gases called nitrogen oxides (NG a brown-non_ro o mxob”esources vehicles
ish gas produced by fossil fuel combustion from sources (73,000tonslyr) (139,000
such as cars and power plants. During 1994, 673,000 tb%%tggg onslyr)

of nitrogen oxidesvere emitted to the air in Kentucky,

tonglyr)

ranking the state eleventh in the nation in R@ssions.  other
This pollutant can irritate the lungs and lead to respi@rzl's?or()’
tory infections. NQis also associated with atmospheric' (4%)
reactions that produce ozone and acid rain.

Air concentrations in all regions of Kentucky continue

to remain below the national standard for NEigure 9). electric utilities

(368,000 tons/yr)

Air concentrations in all Figure 9 Regional Air Concentrations of Nitrogen Dioxide
regions of Kentucky
continue to remain below Bluegrass : |
the national standard for N KY i
nitrogen dioxide. : = I
Henderson =_ SI2
Percent Change in Adhland* -—ﬁ—
Nitrogen Dioxide Air an : |
Concentrations Jefferson Co. =_ I

Bluegrass -5% _ e
N. KY -24% Paducah/Cairo r

Henderson -20% South Central 1985

Ashland -35% |
Jefferson  -38% North Central | W 199
! !

Paducah -29% Appalachian 1995
Based on 10-year average air T T T T
concentrations comparing 0.00 0.01 0.02 0.03 0.04 0.05
1976-85 and 1986-95. air concentrations** (ppm)

Note: Selected years. *There is no explanation for the 1990 air concentration average in the
Ashland Region. This may be due to monitoring changes in the region that year. **Yearly average
NOQ, concentrations at state monitored sites. Concentrations compared to the National Ambient

Air Quality Standard (NAAQS). ppm - parts per million. Source: KY Division for Air Quality
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Large Nitrogen Oxide Sources Must Begin to Reduce Emissions

A primary source of NQOs fossil fuel combustion. In 1994, coal-fired power
plants accounted for 55% of the N@missions in Kentucky. The Clean Air Act
Amendments of 1990 require large Néburces such as power plants to modify
combustion to reduce emissions 30-40% below 1980 levels by the year 2000. Sources
have the option to choose the method of compliance that best suits their needs.
Some power plants in Kentucky have installed low, Id@rners, a more efficient
combustion technology that can reduce N@issions by 40-60%-igure 10).

In Kentucky, total nitrogen oxide emissions from power plants increased 16%
between the years 1980 and 19B&ure 10). The Tennessee Valley Authority's
(TVA) Paradise power plant in Muhlenberg County is one of the nation's largest
power plant emitters of NOAccording to EPA officials, the lack of N@eductions
may be attributed to the delay in issuing final federal regulations governing NO
emissions, the absence of an allowance market forédDctions, and the hesi-
tancy of industry to invest in controls until regulatory uncertainties are resolved.

Figure 10 Nitrogen Oxide Emissions from Power Plants in KY

In Kentucky, nitrogen

County Facility 1980 1990 1995 1980-95 | ©Xide emissions from
tons tons tons % change | Power plants increased
McCracken TVA-Shawnee* 32,065 25349 36,367  +139% 16% between the years
Muhlenberg KY Utilities-Green 2,873 4,162 4,008 +39%; 1980 and 1995.
Muhlenberg TVA-Paradise 127,451 97,787 105,119 -17%According to U.S. EPA
Ohio Big Rivers-Wilson** N/A 6,355 7,832 +23%* | officials, the lack of NO
Daviess OMU** 14,855 10,871 11,056 -25% reductions may be g
Eangock I?_:g Igvers—chjlemin** 23,792%2 14,6916230 9,632141 '5910/7‘:0/attributed to the delay in
enderson enderson Mun. Power . . .

Webster Big Rivers-Reid** 10736 0830 8382 o2 osuing final federal
Webster Big Rivers-Green** 5,940 8,292 6,708 +13% regulatlpns_ governing
Boone Cincinnati Gas** N/A 11,442 7,369 35061 NO, emissions.
Carroll KY Utilities-Ghent** 20,226 22,980 25,895 +28%
Bell KY Utilities-Pineville 216 204 489  +126%
Clark E. KY Rural Elec-Dale 1,692 2,481 4,243  +151%
Fayette KY Utilities-Haefling 28 26 1 -96%
Mercer KY Utilities-Brown** 12,046 11,319 5,310 -56%
Woodford KY Utilities-Tyrone 449 518 678 +51%
Lawrence Am. Elec. Power-Big Sandy N/A 25,249 24,000*** -5%07
Mason E. KY Power-Spurlock**  N/A 12,090 16,237 +16%
Pulaski E. KY Power-Cooper** 3,177 6,594 7,507 +136%
Jefferson LG&E-Mill Creek** 16,391 19,475 22,899 +39%
Jefferson LG&E-Cane Run** 14,333 8,674 8,911 -38%
Trimble LG&E-Trimble** N/A 2,166 11,450 +428%"
Total 22 286,560 300,729 324,333 +16%

1995 data preliminary. *1985-95 comparison. **Low N@urners used. TVA Shawnee installed

fluidized bed combustion on 1 unit which also reducege@ssions. ***Data revised by Am. Elec.

Power. Source: Div. Air Quality, Jeff. Co. Air Poll. Control Dist., Utility Information Exchange

Carbon Monoxide Air Levels Decline Significantly CO Emissions in KY?
Carbon monoxide (CO) is formed when the carbon in non-road mobile sources
fuels is not burned completely. In the bloodstream it re- _ (221,000 tonsly)
duces oxygen delivered to tissues and organs produygifgmmca
visual impairment, dizziness, headaches, and impaired co- (127,000 &g
ordination. Vehicle exhaust contributed 68% of the car- """kl
bon monoxide emissions in Kentucky during 1994. Other  gper
sources include industrial processes and fuel combustion (155,000
in boilers and incinerators. In 1994, these sources emitted tons/yr)

vehicles
. . (1,062,000
State of Kentucky's Environment Series tons/yr)
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1.56 million tons of CO, ranking Kentucky 26th in the nation for CO emissions.

Statewide and regional carbon monoxide levels in the air show declining trends,
primarily due to pollution controls on automobilgsgure 3 & 11). Despite an
overall downward trend in national and statewide carbon monoxide air concentra-
tions and emissions, metropolitan areas still, on occasion, have high episodes of
CO. In Kentucky, Louisville experienced a few exceedances of the carbon monox-
ide standard in 1990 and again in 1993.

Statewide and regional Figure 11 Regional Air Concentrations of Carbon Monoxide
carbon monoxide levels

in the air show declining Bluegrass :— W w7
trends, primarily due to -
pollution controls on alZ 1985
automobiles. N. KY : 3 W 199
Henderson 1995
Percent Change | — |
in Carbon Adhland =— !
Monoxide Air |
Concentrations Jefferson Co. r
Bluegrass  -40% |
N. KY -33% Peducah/Cairo Pl

Henderson -26%
Ashland -42%

Appalachian |
Jefferson  -56% |
_E40 T T T T J
Paducah 54% . 0 3 6 9 12 15 18
Based on 1Q-year average air air concentrations* (ppm)
concentrations comparing
1976-85 and 1986-95. Note: Selected years. *Yearly concentrations based on second maximum eight-hour averages of

CO at state monitored sites. Concentrations compared to the National Ambient Air Quality,
Standard (NAAQS). ppm-parts per million Source: KY Division for Air Quality

Sulfur Dioxide Air Concentrations Decline 29% During Past 20 Years
Sulfur dioxide (S¢) is formed when fuel containing sulfur is burned. In 1994,
Kentucky ranked among states as the seventh-largest generatqeafiS€ons?
Coal-fired power plants produced 90% of the sulfur dioxide emissions during 1994.
Health concerns related to S@clude respiratory illness and aggravation of
existing cardiovascular disease. Certain populations argo Emissions in KY
particularly sensitive to S@ncluding children, the eld- industrial

Kentucky ranked among ¢y asthmatics, and individuals with chronic lung digegric uilities 64000 tonsiyr) (5%)

lstates as the sever}th- ease. SQcan also damage the foliage of trees and%g000 tonsiy) oter
argest generator of SO i jtyral crops and is a major precursor to acid rain. t(on's/yr)

emissions? Coal-fired Statewide air concentrations of sulfur dioxide have 5%)
power plants produced  yacjined 299% during the past two decagiésure 3).
90% of the sulfur dioxide pegional air concentrations vary, with the Ashland re-
emissions during 1994.  gisn having the highest levels in 198Sigure 12).
Sulfur dioxide emissions in the Ashland region in-
creased 10%, from 104,128 tons in 1985 to 115,075
tons in 1995, possibly contributing to the higher air levels. This region has several
large sources of Sncluding Ashland Oil, AK Steel, E.I. DuPont, American Elec-
tric Power, and East Kentucky Power. But air concentrations in the Ashland region
and other regions of the state continue to remain below the nationat&@ard.
Ongoing efforts by power plants to curb,®issions have likely contributed
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Figure 12Regional Air Concentrations of Sulfur Dioxide

1975

1985

1990

1995

Henderson=

Asmand]=

0 0.02 0.04 0.06 0.08 0.1

air concentrations* (ppm)

QW

o

Jefferson Co.
Paducah/Cairo = %
[0)]
Appalachian E
>
| | | | | I

0.12

Note: Selected years. *Yearly concentrations based on second maximum 24-hour averag
SO, at state monitored sites. Concentrations compared to the National Ambient Air Quality
Standard (NAAQS). ppm-parts per million. Source: KY Division for Air Quality

Ongoing efforts by
power plants to curb
sulfur dioxide emissions
have likely contributed to
declining SQair
concentrations in most
regions of the state.

Percent Change in
Sulfur Dioxide Air

Concentrations
Bluegrass -6%
N. KY -39%
Henderson -24%
Ashland +12%
Jefferson -50%
Paducah -38%

€s 0Based on 10-year average air
concentrations comparing
1976-85 and 1986-95.

to declining air concentrations in most regighgyure 13). Total SQ emissions

from power plants in Kentucky fell 41% between 1980 and 1995 while the amount
of coal burned at these plants increased 11%, from 32.2 million tons in 1980 to 35.7
million tons in 1995. Nationwide, S@missions from power plants declined from
25.9 million tons in 1980 to 18 million tons in 1995, according to the U.S. EPA.

Figure 13 Sulfur Dioxide Emissions from Power Plants in KY e Rt

County Facility 1976 1980 1995 1980-95emissions from power
tons tons tons % change plants in Kentucky fell
McCracken TVA-Shawnee* 288,000 86,961 57,189  -34% 41% between 1980 and
Muhlenberg KY Utilities-Green River* 27,000 13,529 18,039  +3B8%1995 while the amount of
Muhlenberg TVA-Paradise* 456,000 372,654 172,109 -54% coal burned at these
Daviess O_MU’_* . 74,000 45,159 2,390 -94co from 32.2 million tons in
Hancock Big Rivers-Coleman 100,000 78,650 51,302  -35% 0(}980 to 35.7 million tons
Henderson  Henderson Mun. Power* 9,000 1,526 1,802
Webster Big Rivers-Reid 81,000 53,443 16,240 -7c0/ I 1995. Nationwide, SO
Webster Big Rivers-Green NA 7,618 3,231  -§gy,emissions from power
Boone Cincinnati Gas NA NA 10,969 plants declined from 25.9
Carroll KY Utilities-Ghent* 76,000 84,553 53,637 -369 Million tonsin 1980 to 18
Bell KY Utilities-Pineville 1,000 467 882 +88% million tons in 1995,
Clark E. KY Rural Elec-Dale 8,000 3,929 6,702 +70% according to the U.S.
Fayette KY Utilities-Haefling 5 5 1 -80% EPA.
Mercer KY Utilities-Brown* 57,000 53,153 26,336  -50P0
Woodford KY Utilities-Tyrone 2,000 1,081 1,184 +9%
Lawrence Am. Elec. Power Big Sandy 60,000 61,617 70,251  +14%
Mason E. KY Power-Spurlock* NA 19,322 32,256 +67%
Pulaski E. KY Power-Cooper* 35,000 12,743 18,125 +42%
Jefferson LG&E-Mill Creek 112,039 107,491 36,889 -66%
Jefferson LG&E-Cane Run 109,578 32,904 6,996 179%
Trimble LG&E-Trimble NA NA 13,489
Total 22 1,495,622 1,036,805 608,150 -41%
1995 data preliminary:Utilities affected under Phase | of the National Acid Rain Reduction
Program. NA-not operating. Source: KY Division for Air Quality, Jefferson County Air
Pollution Control District, U.S. EPA, LG&E
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Clean Air Act Calls for Additional SO, Emission Reductions

power plants in Kentucky | The Clean Air Act Amendments of 1990 focused additional attention on reduc-

are affected by the first
phase of sulfur dioxide
reductions required
under the Clean Air Act
Amendments of 1990.
One power plant,
Owensboro Municipal
Utilities, recently
installed scrubbers
reducing SQemissions
94% below 1980 levels.

Measures to reduce
sulfur dioxide emissions
have likely led to
improvements in the pH
of Kentucky's rainfall.
Figure 14shows that
since 1985, rainfall has
become generally less
acidic.

Despite the costs of
bringing power plants
into compliance with
environmental
requirements, utility
rates in Kentucky have
remained below the
national average. A state
law passed in 1992 now
allows utilities to assess
an environmental
surcharge to recover
costs of compliance with
the Clean Air Act
Amendments of 1990.
Three companies in
Kentucky currently
impose surcharges as
part of the utility bill.

10

ing the threat of acid rain. Sulfur dioxide and nitrogen oxides are the two primary
pollutants linked to the formation of acid rain. Acid rain has caused acidification of
waterways and can impact trees, crops, and buildings. The Clean Air Act Amend-
ments of 1990 set a cap on S#nissions that can be emitted by large sources such
as power plants — about 40% of the amount released in 1980. Power plants have
options for reducing emissions by burning cleaner low-sulfur fuel, installing pollu-
tion control equipment, or buying unursed Silowances from other facilities.
The first phase of reductions was required by 1995, with a second round in 2000.
Seventeen units at 10 power plants in Kentucky were affected by the first phase
of SQ, reductiongFigure 13). These utilities are using various methods to achieve
compliance with the act. Six plants have reduced emissions through technological
controls such as scrubbers or clean coal technology with the remainder switching to
lower sulfur coal and obtaining additional S&lowances? One power plant,
Owensboro Municipal Utili-

Figure 14 Average pH of Rainfall ties, recently installed scrub-
at Monitored Sites in KY bers, reducing S@missions

5.50] 94% below 1980 levels.
norma rainfall (pH 5.0-5.6) About 47% of the 35.7 mil-

500+ lion tons of coal burned by

4.55 ;
4504 Mw power plants in the state dur-
ing 1995 was scrubbed to re-

I - 3.89 -
£ 4004 57750, 3 am 387389 move SQ. Me_aSl_Jres to re

: 359 3831 | duce SQ emissions have
likely led to improvements in
the pH of Kentucky's rainfall.
—a—— averagepH minimum pH Figure 14 shows that since
1985, rainfall has become

generally less acidic.

year

Note: Volume-weighted averages from monitored sites|in I_DeSplt_e the CQStS of com-
Washington, Letcher, Rowan, and Trigg counties. pH is &2lYing with environmental
measure of acidity or alkalinity of a solution. Source: | rules, utility rates in Ken-
National Precipitation Program, Illinois Water Survey | tucky have remained below
the national averag&igure

3.504

3.00

2.50

T T T T T T T
1985 1990 1995

Figure 15 Average Electric Rates 15). A state law passed in
QA RVLGNE RS CICEIE 1992 now allows utilities to
8.00 assess an environmental sur-
~ 7.00- 6.50 650 6.77 685 693 691 6.90| | charge to recover costs of
£ 6004 compliance with the Clean
& 500 476 Air Act Amendments of
é ) 5-06449 1990. Three companies in
a . 49442420430 426 440 | Kentucky currently impose
£ 3007 o/‘ 344 Us. surcharges as part of the util-
£ 2.004 1} ity bill. Kentucky Utilities
B 100 75 Kentucky collected $17.9_ million in
000 surcharges during 1995 to
197019751980 198519901991 19921993 19941995 | CoOver costs of 15 projects.
year Louisville Gas and Electric
Note: Rates estimated based on monthly data. Data nof collected $2.7 million in
ad.justed for |nflat|9n. Source: U.S. DOE, State Energy 1995 from its environmental
Price and Expenditure Reports, 1970-95 .
surcharges to fund five
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projects. Big Rivers Electric Corp. collected $1.6 million in surcharges during 1995
to recover environmental compliance investmétitsie surcharges were challenged

by the KY Attorney General and others in January 1994 based on constitutional
issues and how compliance costs were determined. The Franklin Circuit Court ruled
in July 1995 that the surcharges are legal. The state is appealing the decision.

Levels of Airborne Particulates Decline 18% During Past Eight Years
) Particulates are small particles o_f dust, (_jlrt, and soot emifte lculate (PM-10) Sources in K'Y
y sources such as cars, construction projects, agricultural op-
. . . roads

erations, and roads. In 1994, 579,000 tons of particulate emis- (189,000 tonslyr)
sions were released from these and other sources. Kentucky
ranks 33rd in the nation in particulate emissions. Health con-
cerns from exposure to particles in the air (those 10 microme-
ters or less, known as PM-10) include effects on breathing and
respiratory systems, cancer, and premature death. The elderly,
children, and people with chronic lung disease are especiallyer
sensitive to particulate matter. (128,000 construction

Air monitors began measuring particulates based on the PRIZ”" (137,000 tonsiyr)
10 standard in 1987. Between 1987 and 1995, the average statewide PM-10 air
concentrations declined 18%, as seeRigure 3. All regions of the state remain
well below the national PM-10 standdfegure 16).

Figure 16 Regional Air Concentrations of Particulates (PM-10) BE=ElaE e R uE

particles of dust, dirt,
Bluegrass | | and soot emitted by
| sources such as cars,
N. KY =_ |§ construction projects,
2 agricultural operations,
Henderson I_ | G and roads. All regions of
Ashland =— |9 the state currently meet
the national PM-10
Jefferson Co. ! standard.
W s |l _
PadUCa/CairD | — I Percent Change in
. 1990 |t Particulate Air
SOUth CENral  |—— Wl 193 | Bluegrass  -7%
North Central 1005 | N. KY ~30%
— | Henderson -10%
0 10 20 20 20 50 60 Ashland -12%
air concentrations* (ug/ma3) Jefferson  -15%
Note: Selected years. *Yearly concentrations based on PM-10 averages at state monitored Paducah -14%
sites. Concentrations are compared to the National Ambient Air Quality Standard (NAAQS). Appalachlan -17%
*ug/m3-micrograms per cubic meter. Source: KY Division for Air Quality Based on four-year average

air concentrations comparing

Health Concerns May Lead to More Stringent Particulate Standard 1988-91 and 1992-95.
Recent studies indicate that small particles in the air may pose a more serious

threat to health at levels well below the current PM-10 standard. A 1996 study by

the Natural Resources Defense Council (NRDC) estimates 64,000 people die pre-

maturely in the U.S. from cardiopulmonary causes linked to particulate air pollu-

tion.'> However, the National Mining Association and others have questioned the

findings of the NRDC report citing they were based on poor sciéntiee U.S.
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EPA is evaluating health studies to determine the need for a more stringent particu-
late standard. The new standard under consideration would limit emissions of fine
particles of 2.5 micrometers or less and be more protective of public Health.

Reported Air Releases of Toxic Chemicals Decline 25% in Five Years

Toxic air pollutants are those chemicals known to cause or suspected of causing
cancer or other health effects such as birth defects or reproductive problems.

The major source of data on toxic emissions is the Toxic Chemical Release In-
ventory (TRI). TRI is a mechanism created under federal law that requires certain
manufacturing plants to report releases and transfers of toxic chemicals. Although

_ ) the TRI presents the best available data on the generation

Toxic Releases in KY® of toxic chemicals, it has its limitations. TRI does not in-
During 1994, the most stream on-site clude small industrial and nonindustrial sources of toxic
: (805,192 Ibs) o ; .

recent year for which (40,292 1bs) emissions. The TRI data is also based on calculated esti-
data is available, 424 mates, is not independently verifiable, and many toxic
industries reported chemicals are not included in the TRI inventory. TRI re-
releasing 36.2 million duction trends are also difficult to measure due to the addi-
pounds of toxic tion of new reportable chemicals each year. For example,
chemicals to the in 1995, TRI will have an additional 241 chemicals added
environment, 97% of to the list of reportable chemicals.
which was to the air. air During 1994, the most recent year for which TRI data

(35,066,527 Ibs) is available, 424 industries in Kentucky reported releasing

36.2 million pounds of toxic chemicals to the environment, 97% of which was to

the air. But data also reveal that statewide releases of air toxics have declined 25%

between 1988 and 199&igure 17). Air releases of 17 toxic chemicals in Ken-

tucky prioritized by the U.S. EPA for reduction because they are considered highly

toxic, carcinogenic, or released in large volumes have declined 31% since 1988. A

majority of the toxic air emissions occur in ten counties. These counties accounted

for 75% of the toxic air emissions reported released to the air in(E@4e 18).

The top ten industries releasing toxic air emissions in 1994 emitted 18.9 million

Air releases of 17 toxic Figure 17 Toxic Air Releases From pounds, 54% of the state

als i Manufacturing Plants in KY [k alLICEs)
C?;:E';ZE Ln Tﬁ:ﬁlcsky J DuPont, the top emitter,
P y = reported that toxic air re-

EPA for reduction 50.0 o Other_airw)(i?s leases tripled between
beca_use theY are . 1T [l priority chemicals 1993 and 1994 due to the
cons_,ldered'hlghly toxic, 400 2% B3 reporting of Freon 22, a
carcinogenic, or z 223 714 new chemical added to
released in large 53007 196 [19.6 the TR list in 1994. This
volumgs have declined % ' was also the case for the
31% since 1988. g 7 increase at EIf Atochem
g 200l 24 [0 — with the reporting of two
) w154 |5 new ozone-depleting
100 chemicals added to the
TRI list in 1994. A num-
"o 1988 1989 1990 1991 1992 1993 1994 ber of Companies have
- made progress in volun-

tarily reducing toxic
N emissions. The Clean Air
Act Amendments of 1990
focus additional attention
on reducing toxic air

Note: Includes new chemicals added to the reportable list i
recent years. Priority chemicals are 17 toxic chemicals
prioritized for reduction by the U.S. EPA.

Source: Toxic Release Inventory Reports, 1988-94
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emissions and will require technology-based standards on major emitters
hazardous air pollutants by the year 2000.

of 189

Kentucky promulgated its own air toxic regulations in 1986. The effectiveness
as well as the efficiency of the state air toxics regulations, however, have been
guestioned by both the environmental and regulated community. The Division for
Air Quality is currently reviewing options to improve the air toxics regulations and
will develop a proposal in the next several months, according to agency officials.

Figure 18 Top Ten Counties with Toxic Air Releases (1994)

County 1988 1993 1994 1988-94 199394
pounds pounds pounds % change % change
Jefferson 11,924,548 8,684,842 10,446,219 -12% +20%
Marshall 9,921,245 4,125,941 5,099,701 -49% +23%
Woodford 2,350,511 2,336,791 2,426,768 +3% +4%
Hancock 3,750,587 2,075,836 1,535,112 -59% -26%
Simpson 904,170 1,809,724 1,531,000 +69% -15%
Logan 1,829,826 1,343,909 1,346,436 -26% +<1%
Ballard 806,350 1,039,980 1,062,155 +32% +2%
Scott 37,016 1,065,822 1,042,713 +2716%* -2%
Hopkins 1,029,069 903,525 985,242 -4% +9%
Madison 821,367 1,178,185 975,244 +19% -17%
Total 33,374,689 24,564,555 26,450,590 -21% +8%
State Total 47,023,709 35,016,322 35,066,527  -25% +.14%

the location of Toyota Motor Manufacturing U.S.A. in Scott County.
Source: Toxic Release Inventory Reports, 1988-94.

Figure 19Top 10 Facilities with Toxic Air Releases in KY (1994)

Company (County)
Dupont
(Jefferson)
Air Products & Chemicals
(Marshall)
American Synthetic
(Jefferson)
Osram Sylvania, Inc.
(Woodford)
Elf Atochem*
(Marshall)
Ford Motor Company
(Jefferson)
Brown Printing Company
(Simpson)
Westvaco Corporation**
(Ballard)
Toyota Motors
(Scott)
Ahlstrom Filtration
(Hopkins)

e—

T
2

T I I
3 4 5

pounds (million)
Note: Includes new chemicals added to the reportable list in recent years. *Company nam
1988 was Pennwalt. **Data includes revisions to TRI data.
Source: Toxic Release Inventory Reports, 1988-94.

—
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Note: Includes new chemicals added to the reportable list in recent years. *Attributed to

A majority of the toxic
air emissions occur in
ten counties. These
counties accounted for
75% of the toxic air
emissions reported
released to the air in
1994.

The top ten industries
releasing toxic air
emissions in 1994
emitted 18.9 million
pounds, 54% of the
statewide release total.
The Clean Air Act
Amendments of 1990
focus additional
attention on reducing
toxic air emissions and
will require technology-
based standards on
major emitters of 189
hazardous air pollutants
by the year 2000.
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Although scientific Greenhouse Gases Inventoried in Kentucky
uncertainties remain Many scientists believe that global temperatures are rising due to increased
concerning the potential amounts of greenhouse gases in the atmosphere. However, others believe that it is

effects of greenhouse ~ impossible to distinguish any global temperature changes because of short-term

gases on global climates, variations in temperature and long-term weather patterns.

policy makers at the
international level
agreed to control these
gases and enacted a
global climate treaty to

emissions at 1990 levels
by the year 2000.

A 1996 study, conducted
by the University of
Louisville Institute for
the Environment and
Sustainable
Development, found that
power plants and the
production and use of
refrigerants are the
greatest sources of
greenhouse gases in
Kentuckylt was
estimated that in 1990,

The primary greenhouse gases linked to global warming are carbon dioxide,
chlorofluorocarbons (CFCs that include Freon and related compounds used as re-
frigerants), methane, perfluorocarbons, and nitrous oxides. These gases warm the
Earth by trapping the sun's heat in the lower atmosphere. All of these gases are
naturally occurring, except for CFCs. However, since the industrial revolution, hu-
stabilize greenhouse gas Man activities have increased atmospheric concentrations of nitrous oxides by 13%,

Figure 20 Greenhouse Gases in KY

Greenhouse Gases*

nitrous oxide p Perfluorocarbons
(0.37%) (0.67%)
CFCs
(19.14%)

methane
(13.36%)

carbon
dioxide
(66.46%)

Greenhouse Gas Sources*

domestic animals (2%)
forest removal (2%)
residential fuels (3%)

industrial
fuel s(8%)

other (5%)

electric
utilities

carbon dioxide by 29%,
methane by 300%, CFC-
11 by 268%, and CFC-12
by 503%?°

Although scientific un-
certainties remain con-
cerning the potential ef-
fects of greenhouse gases
on global climates, policy
makers at the international
level agreed to control
these gases and enacted a
global climate treaty to
stabilize greenhouse gas
emissions at 1990 levels
by the year 2000. To help
formulate a plan to meet
this goal, the EPA com-
missioned studies to in-
ventory greenhouse gases

in the U.S.

A 1996 study, con-
ducted by the University
of Louisville Institute for
the Environment and Sus-
tainable Development,
Note: Based on 205 million tons of greenhouse gas emissiofaund that power plants
calculated released in 1990. *Based on carbon dioxide and the production and use
equivalent tons. Source: KY Greenhouse Gas Inventory, 199§+ refrigerants are the

coal (€7
205 million tons of T
greenhouse gas (10%)

emissions were released
to the atmosphere from
Kentucky sources.

transportation
(14%)

refrigerants (19%)

greatest sources of greenhouse gases in Kentucky. It was estimated that in 1990,
205 million tons of greenhouse gas emissions were released to the atmosphere

- ~—— from Kentucky sourceg-igure 20).
Twenty-six companies in

the state reported
releasing 5.6 million
pounds of CFCs to the
air in 1994, ranking
Kentucky second in the
nation in emissions of
ozone-depleting
chemicals.

State Ranked Second in Emissions of Ozone Depleting Chemicals

The loss of the protective ozone layer is also believed to be contributing to
global warming by allowing more of the sun's rays to pass through the Earth's
atmosphere and warm the planet. The ozone layer surrounds the Earth and shields
out ultraviolet radiation. Depletion of the stratospheric ozone has been linked to
increased levels of ultraviolet-B radiation (UV-B). Excessive exposure to UV-B
can lead to a greater incidence of sunburn and skin cancer and may also reduce
crop yields and disrupt natural food chains.
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The thinning of the ozone layer is related to both natural and human factorsydh& o companies
manufacture and release of ozone-depleting chemicals, namely chlorofluorocarp@iigasing Ozone-
hydrochlorofluorocarbons, carbon tetrachloride, methyl bromide, methyl chlorofogspeting Chemicals
and halons, have been linked to the thinning of the ozone layer. In 1988, 140 Gg4Re Air in Kentucky
tries created a treaty, known as the Montreal Protocol. The treaty, which was amgnded)

in 1990 and 1992, stipulates sharp reductions in ozone-depleting chemicals by any Pounds
The U.S. EPA, under the authority of the Clean Air Act Amendments of 1990, is@grfilinty)
regulations to phase out the production and importation of ozone-depleting cheoRent 2,298,386
. : : Jefferson
MBIl i e 21 Generation of Ozone-Depleting [ SIS
Protocol. Chemicals from Industries in KY toch M
Data from TRI report G(é"zrs If"‘ ) S—
. ppliances :
reveal that 26 companies in B new chemical transfers: (Jefferson)
the state reported releasing  °- U.S. Enrichment 361.000
. | hermical rel .S. :
5.6 mllllqn_pounds ofCF.C j @ new chemical releases* (McCracken)
to the air in 1994, ranking = 77 O chemical transfers™ | (a1 Olin Corp. 204,130
Kentucky second in the na- = 64 _ ' (Meade)
tion in emissions of ozone- £ s W chemical releases™ 28 Okonite Co. 135,700
depleting chemicals. Ten of € 4 (Madison)
these companies accounteda 3] Carpenter Co. 84,977
for 93% of the total re 2 7 0.20 (Logan)
leases. Trends reveal, how- ;| ' Firestone Bldg 82,320
ever, that releases of some | . . _ 182 (Kentolr;) 7218
CFC chemicals have de- 1991 1992 1993 1994 P(rgr;‘\}i'gs's)mo 280
1 = year
clined. For example, emis Topy Corp. 55,000

sions of Freon 113 declinedNote: Chemical transfers are those chemicals transferred for (Franklin)

98% in the state from 2.Breatment or re(.:ycllng. *Qhemlcal releases gnd transfers o Total Top 10 5,268,457
million pounds in 1988 to four new chemicals required to be reported in 1994. **Based Total State 5.661.749
38,668 pounds in 1994. Re2N 11 ozone-depleting chemicals reported generated in KY. ey new,cher’nicals
leases of 11 Ozone_depléource: Toxic Release Inventory Reports, 1988-94 reported in 1994. Source:

ing chemicals fell 52% between 1991 and 1994 in Kent(iekgure 21). Toxic Release Inventory Re-
port, 1994

Improvements in Air Quality Due to Programs to Control Pollutants
The improvement in air quality is due to various federal, state, and local regula-
tory measures as well as investments by both large and small sources to control air
pollution. The KY Division for Air Quality is the principal agency responsible for
monitoring and implementing clean air regulations in Kentucky. In addition, Jefferson
County created its own Air Pollution Control District in 1952 and was approved by
the U.S. EPAin 1970 to implement the provisions of the Clean Air Act for the county
and metropolitan Louisville.
A major tool to address air pollution from industrial sources are permits. ollution from
Division for Air Quality currently regulates 2,082 industrial and commercial Souriﬂﬁgstrial sources are
of air pollution through permits. The Jefferson County Air Pollution Control &rmits. The Division for
trict regulates 1,587 sources; about half, 776, are gas stations. Air quality p Wb%ality currently
specify construction and operating requirements and set limits on air poIIutant? iﬁfates 2.082
sions. During 1995, more than 5,000 inspections were conducted in Kentugk¥) atrial and
permitted facilities to ensure compliance with air quality permits and rGQU|atiOE‘(§mmercial sources of
In 1995, 918 violations of air quality rules were cited by the KY Division foré,r ollution through
Quiality (297 at permitted facilities, 43 at area sources, 158 for asbestos viol 8Fiits. The Jefferson
368 for open burning, 43 for dust, 1 for odor, and 8 at tank sources.) Of the 8§aty Air Pollution
permitted sources regulated by the Division for Air Quality, 10% (217) weresin ol District
violation of air quality rules in 1995. The Jefferson County Air Pollution Conliré)

o . o . . - éulates 1,587 sources.
District issued 71 notice of violations in 1995 (32 at permitted facilities and 39 for

Arﬁnajor tool to address
al
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In 1995, 918 violations
of air quality rules were
cited by the KY Division
for Air Quality, 40% of
which were for open
burning. The Jefferson
County Air Pollution
Control District issued
71 notice of violations in
1995. While most
violations are resolved
through demand letters
or agreed orders, some
result in penalties.

Air Quality Penalties
Year $State $Jeff. Co.*

1990 126,500 N/A
1991 1,698,375 N/A
1992 N/A 282,000
1993 847,425 377,000

1994 366,650 N/A
1995 876,450 80,000
N/A-Data not available. *Fed-
eral fiscal year. Source: KY
Division for Air Quality, KY
Division of Administrative
Hearings, Jefferson County
Air Pollution Control District

Air Quality - August 1996

opening burning, as-
bestos, and other)

Figure 22 Air Quality Violations Cited in KY

1400- [l Jefferson County (Figure 22). While
. . many violations are
oo [O Statewide excluding Jefferson County resolved through de-
mand letters or
1000 3
1046| 7MW | | agreed orders, some
B 800- ooy 918 resultin penalties. In
g 823 1995, $876,450 in
R | R = penalties were as-
400 s_essed b)_/ the D_ivi-
sion for Air Quality
200 to 116 permitted fa-
. cilities, 18 individu-
| | | | | | H HA
'88*  '8* 91  '92  '93 94 ‘95 als, 8 public facili-
year ties, 2 federal facili-
Note: 1990 state data not available due to computer problems. Stﬁgsl and 1 state gov-
data refined from 1992 & 1994 State of Environment Reports. *Dagnment agency. In
not available for Jefferson County. Source: KY Division for Air Jefferson County
Quality, Jefferson County Air Pollution Control District $80.000 in finesl

were assessed by the district against 217 parties in fiscal year 1995. The district
reports that most penalties were small but a few were significant.

The Division for Air Quality has also worked to resolve violations through mecha-
nisms known as supplemental enforcement projects (SEPs). During 1995, 10 SEPs
were used to mitigate $885,000 in penalties. These projects ranged from television
announcements to advise the public about open burning laws to an agreement by
one company to study and potentially install a hydrogen fluoride mitigation system.

Many violations are the result of complaints received by regulatory agencies. In
1995, more than 2,500 complaints were received by air quality offi¢iajsre
23). Many complaints concern open burning, dust, and odor. However, in 1995,
state officials received 81 complaints regarding the use of RFG gasoline, which
went on sale in 1995 in Jefferson County and Northern Kentucky to help control
ozone pollution. The fuel has been criticized for poor vehicle performance and health
concerns. While these problems are largely unsubstantiated, RFG does cost slightly
more than conventional gasoline, which has also been among the complaints.

Figure 23 Air Quality Citizen Complaints in KY - Number and Type

3,000
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*Jefferson County data not available for all years. *Complaints received by the KY Division for Air Quality.
Source: KY Division for Air Quality, Jefferson County Air Pollution Control District
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Large Air Pollution Sources Must Apply for New Permits in 1996 All major air pollution
The Clean Air Act Amendments of 1990 also created a new air quality per, G’rces are required to
ting program. The requirements are mandated in Title V of the amendmentsi%t?r-nit applications for
proximately 955 sources in Kentucky will be affected by the Title V program. new Title V permits by
The Title V program is designed to improve the permitting process by provi(Blag mber 14. 1996.
national conformity in the permitting process, guaranteeing that permits addrei oximatel;} 955
applicable Clean Air Act requirements, and requiring sources to demonstrates Wees in Kentucky will
they will comply with those requirements. Title V provides additional Opportunitbeesaffected by the Title V.
for public review and comment on air quality permits as well. program.
The Division for Air Quality was granted interim approval by the U.S. EPAto
implement the Title V program, effective December 14, 1995. All major air pollu-
tion sources are required to submit Title V permit applications by December 14,
1996. Major sources are defined as those that have the potential to emit 10 tons per
year of a hazardous pollutant, 25 tons per year or more of a combination of hazard-
ous pollutants, or 100 tons per year or more of any other regulated air pollutant. The
Division is required to issue Title V permits to 60% of the major sources by Decem-
ber 14, 1998, with the remainder issued by the year 2000.
The Title V permit program will be funded by fees charged to air pollution sources

based on actual a Figure 24 KY Division for Air Quality

emissions. In fisca
year 1995, $5.5 mil Budget and Staff Trends

lion in emission fees
were collected by the
Division for Air Qual-

In fiscal year 1995, $5.5
million in emission fees
: were collected by the
federal fund estricted fund a fund ) .
0 federafund W resinciedfund B generdl un 00 Division for Air Quality
6 Y from 963 sources to fund
the new Title V permit

12

104 1

fund the new Title § : ~150 _ | program. These fees
permit program. This® & | accounted for 63% of the
amounted to an emi«g 1003 division's $8.7 million
sion fee of $34.35 pei2 4 | budgetin 1995.

ton. The fees, whichE *7 =

were phased in begi - 50

ning in 1992, will

cover the costs of issu- .

ing the Title V permits
The fees accounted for
63% of the division'sNote: Based on fiscal year. Not adjusted for inflation. General funds
$8.7 million budget in are state appropriated money. Federal funds are federal program
1995 (Figure 24). grants. Restricted funds are funds collected through permit fees and
other sources. Source: Budget Office, KY Natural Resources and
Environmental Protection Cabinet

T T T T T T ! T
‘87 '88 89 '90 91 '92 93 '94 95 "
year

Jefferson County col-
lected $1.2 million in
emission fees from 48 sources during 1995. _ _ _

Minor air pollution sources must also obtain Title V permits but the U.S. ERor air pollution _
has deferred this until the year 2000. In the meantime, Kentucky has establisPei¢fges must also obtain
program to assist small businesses comply with air quality rules. The KY BusinB&V permits but the
Environmental Assistance Program (KBEAP) began operations in 1994. Its staff'8f EPA has deferred
three has provided assistance to 80 businesses to date. KBEAP, located at tHEiBfgguirement until the
versity of KY, has an annual operating budget of $250,000, which is provided thr§§h 2000. In the
emission fees collected by the state. KBEAP has also conducted 35 workshdp§aptime, Kentucky has
permitting and other topics. The KY Natural Resource and Environmental Pré&tgi@blished a program to
tion Cabinet also created an Ombuds Office to assist small businesses compl@SWi small businesses
air quality rules and an Advisory Panel to help assess the small business assiSPARel with air quality
program. Jefferson County has also established similar small business progréi\"ﬂ%.s-

State of Kentucky's Environment Series 17
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Indoor Air Pollution Ranked a High Health Risk in Kentucky

Many Americans spend up to 90 percent of their time indoors, often at home.
Therefore, indoor air quality can have an important impact on health. A recent as-
sessment by the U.S. EPA ranked indoor air pollution as a leading public health
threat in the Southeastern U.S. Most homes have more than one source of indoor air
pollution. For example, air pollutants can come from tobacco smoke, building ma-
terials, home furnishings, and activities such as cooking, heating, and cleaning.

Exposure to environmental tobacco smoke was ranked as a high health risk,

: according to a 1995 draft state environ-
In Kentucky, exposure to [LLLCRAMCIE1E of KY Adult : ) i
environmental tobacco Population Who mental risk study? National studies in

Smoke Ciaarettes dicate that _secondhand smoke causes
smoke was ranked as a J lung cancer in adult nonsmokers and im-

high health risk. While < 50 pairs the respiratory health of childrén.
Kentucky ranks the k] While Kentucky ranks the highest
highest among states for | g4+ among states for the percentage of adults
the percentage of adults | = | that smoke, those levels are declining
that smoke, those levels | ¥ (Figure 25)22 The Cabinet for Health
are declining? <27 Services has targeted a reduction of
5 104 smoking to a level of no more than 23%
g of the adult population by the year 2000.
0 Another indoor air pollutant that was
1982 ;Z;B 1994 ranked a high risk in Kentucky is radon.
Source: KY Cabinet for Health Services Radon is a colorless, odorless gas that
occurs naturally but can enter
Figure 26 Indoor Air Radon Levels in Kentucky homes through cracks in foun-

dations. It is estimated that 207
lung cancer cases occur annu-
. Average radon test results .
<4.0 pCill [ <4.0 pCill ally in the state due to exposure
B 4 to 10 pCill to radon gas, according to the
B >10 pCif state risk study. Forty percent
of the 24,547 homes tested in
Kentucky for radon in the past
10 years by one company ex-
ceeded the U.S. EPA health ad-
visory limit of 4.0 pico Curies
'B&r liter (pCill) (Figure 26)22
Forty percent of the Recent studie_s h_ave questiqned the link between_ cancer and rgdpn, hovx_/ev_er, the
24 547 homes tested in U.S. EPA has indicated that it does not plan to revise the radon limits at this time.
' While sources of indoor air pollution are not regulated, homeowners can take
the past 10 years by oneSteps to mini_mize threats. The U.S. EPA recommends Iimitin_g exposure, especi_ally
company exceeded the for young children, to secondhand tobacco smoke. The Cabinet for Health Services
U.S. EPA health also_rec_ommends that homeowners_ test for radon. Most local health departmgnts
advisory limit of 4.0 provide |nformat|c_)n about radon testing and steps to tak_e to reduce (_exposure._Rlsks
pico Curies per liter of _carbon monoxide exposure can be_ reduced by keepl_ng gas appliances adjus_ted,
(pCill). 23 using exhaust fans, maintaining heating systems, and installing carbon monoxide
detectors. Steps to reduce formaldehyde include increasing ventilation when bring-
ing new sources of formaldehyde, such as drapes, textiles, and glues into the home.
State efforts to minimize public exposure to airborne asbestos fibers, which are
known to cause cancer, have been ongoing since 1987. Since the program began,
the Jefferson County Air Pollution Control District has issued 4,954 asbestos re-
moval permits, and the Division for Air Quality has overseen 7,901 asbestos re-
moval projects in commercial, institutional, and industrial buildings.

State Summary County Summar

20-100

oCill
10-19.9 \ 00%
oCi/l iRy

22%

4-9.9 pCill

Note: Based on 24,547 radon tests conducted from 1986-July 1996. Source: Air Chek

Kentucky for radon in
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1995 Emissions From Permitted Sources by Air Quality Control Region (emissions reported in tons)

Paducah-Cairo

Henderson

Northern KY

Appalachian

Bluegrass

County SO, NQ, CO VOC PM-10 County SO NQ CcO VOC PM-10
Ballard 518 738 7,757 966 203 Garrard 17 7 13 24 5 w
Caldwell 8.9 54 15 57 48 Harrison 1 33 20 607 79 g
Calloway 4 26 20 194 73 Jessamine -3 14 9 705 24 Q
Carlisle 0 0 0 3 13 Lincoln 3 7 11 92 38 o
Christian 685 125 31 1,263 233 Madison 102 301 88 624 211 »
Crittenden 11 1 4 17 16 Mercer 26,357 5,336 330 150 226 8
Fulton 5 8 1 65 117 Nicholas .03 5 1 2 1 =}
Graves 32 141 27 482 329 Powell 3 17 7 1 1,066 S
Hickman 0 A4 1 0 29 Scott 2 149 69 3,031 219 %
Hopkins 7 54 23 413 492 Woodford 1,460 1,660 39 2,203 118 &
Livingston .6 4 43 4 667 Bath 0 0 0 0 0

Lyon 15 29 4 40 74 Boyd 10,483 6,343 6,144 3,834 2,469
McCracken 57,630 36,706 1,790 618 1,036 Bracken 0 0 0 0 12
Marshall 2,301 2,630 682 10,139 682 Carter 7 13 18 30 103
Muhlenberg 190,219 109,169 1,830 278 703 Fleming 4 3 1 22 4

Todd 22 40 9 14 69 Elliott 0 0 0 0 0 >
Trigg .01 2 A4 82 39 Greenup 1,936 65 13 140 23 ‘g
Daviess 2,943 11,558 739 3,641 531 Lawrence 70,255 31,006 903 116 1,84
Hancock 57,473 10,388 13,009 1,107 2,647 Lewis 0 0 0 0 0 8_
Henderson 5,062 463 25,487 710 1,254 Mason 32,338 17,595 1,748 118 598
McLean 2 1 5 .05 8 Menifee 1 T 8 9 28
Ohio 8,133 7,846 432 318 149 Montgomery .07 9 3 113 48
Union 1 10 1 263 246 Morgan 30 19 319 28 88
Webster 19,476 14,983 671 114 604 Robertson 0 0 0 0 0
Boone 11,044 7,481 609 1,333 310 Rowan 22 53 39 8 28
Campbell 15 100 76 311 42 Breckinridge 9 458 91 18 39
Carroll 53,672 26,217 1,557 682 590 Bullitt 345 159 54 2,768 233
Gallatin 8 28 17 3 21 Grayson 13 31 16 133 95
Grant 17 9 2 98 1 Hardin 7 191 55 392 718
Kenton 3.2 32 8 571 13 Henry 10 9 40 104 30 g
Owen 0 .08 .01 31 4 Larue 0 0 0 11 2 =
Pendleton 195 1,260 617 36 230 Marion 37 250 71 301 258 2
Bell 9,008 504 34 52 223 Meade 158 833 88 492 86 Q
Breathitt 2 12 8 31 125 Nelson 264 212 64 4,945 39 =
Clay 0 8 2 11 21 Oldham 11 8 5 47 52 o
Floyd 5 47 22 28 67 Shelby 4 57 21 465 88
Harlan 12 3 310 87 334 Spencer 7 0 0 0 .06
Jackson 5 5 3 7 7 Trimble 13,493 11,463 427 67 217
Johnson 8 9 5 37 70 Washington 3 5 2 22 18
Knott .06 66 66 99 208 Adair 13 3 5 22 62
Knox g 6 20 62 66 Allen .05 10 21 28 23
Laurel 16 18 121 4,895 155 Barren 81 141 150 330 272
Lee 3 2 9 61 4 Butler 2 26 5 1 18
Leslie 0 0 0 0 159 Casey 7 1,065 142 136 12
Letcher 4 5 1 20 208 Clinton 8 10 6 2 9 9
Magoffin 0 0 0 0 4 Cumberland 0 0 0 0 4 =1
Martin 531 485 28 155 308 Edmonson 0 0 0 0 02 =
Owsley 0 0 0 0 .06 Green 14 25 27 58 s Q
Perry 14 23 21 54 282 Hart 5 25 19 185 35 =
Pike 6 6 51 29 2,059 Logan 54 243 55 212 149 Ei
Rockcastle 3 2 1 6 8 McCreary 2 1 6 2 19
Whitley .08 12 9 13 38 Metcalfe 0 24 2 14 19
Wolfe 0 0 0 6 3 Monroe 3 9 87 10 50
Anderson 71 78 31 1,986 121 Pulaski 18,170 7,628 314 1,791 750
Bourbon 21 11 47 137 73 Russell 62 78 27 1 5
Boyle 183 300 81 347 69 Simpson 1 35 8 1015 92
Clark 6,710 4,282 152 100 217 Taylor 100 128 195 234 30
Estill 4 -8 1 49 163 Warren 74 105 40 906 282
Fayette 104 774 170 721 155 Wayne 5 14 12 14 60 ©
Franklin 152 82 &3 15,522 105 Jefferson 56,353 36,223 2,700 13,616 4,1@

Note: Based on 1995 preliminary data. Source: KY Division for Air Quality, Jefferson County Air Pollution Control District
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1996 State of Kentucky's Environment

EQC Waste Management

anaging Kentucky's waste has long been a challenge. But during the past

decade, the state has met this challenge head on and passed numerous laws
and regulations to further promote the proper disposal of waste. Today, Kentucky
X has 24 state-of-the-art municipal solid waste landfills. More Kentuckians are par-
Indicators Program [ iicipating in garbage collection and recycling programs. The number of hazardous
Reporting on Envirorg \aste sites cleaned up now number more than 500. And renewed efforts to target
mental Trends and Cop- jjlegal dumping attest to the state's continued commitment to tackling the tough
ditions in Kentucky. waste issues confronting Kentucky.

Yet with all these efforts, improper disposal of solid and hazardous wastes still

1996 Trends Reports I threatens our environment. Ti8gate of Kentucky's Environmerends report will
m Safe Drinking Watell measure the state's progress in properly managing its waste. Included in this indica-

Environmental
Quality Commission
Environmental

m Air Quality tor report is a review of solid waste generation, disposal, and recycling trends; haz-
m Waste Managemen®§ ardous waste generation and reduction activities; and the clean up of contaminated
m Toxics _ waste sites and leaking underground storage tanks.

m Water Quality

m Natural Resources .

m Resource Extractio SOlId Wa.Ste Figure 1 Composition of the

Kentuckians continue to produce mdEVVgl(e]efzIRSTo] [l AUV (SRS (EE0g
garbage than ever before. The aver:
person now generates 4.4 pounds of ¢

EQC is a seven membdr Page adayln Kentucky, this amounts t¢
citizen commission crefl an estimated 17 million pounds of ga 004 paper

ated under state law with bage daily. Most of the solid waste pr ( (39.0%)
a mission to monitor envill duced is paper, comprising 39% of th
ronmental trends and co§- waste stream, followed by yard waste | ~ (9%)
ditions, promote partnelg 159 (Figure 1). The typical person dis-
ships to improve and pra cards about 3.4 pounds of waste each ¢

te.gt the et:‘lyir]?”merf“' Pq (after recycling and composting), accorc glass yard trimmings
\élisguasgi%nlgf Z:]L\’/ri?m?:ne ing to the U.S. Environmental Protectio (&) (i)
tal issues, and advise st eAgency (U.S. EPA}. Note: By weight, 1994 nationwide average.

Source: U.S. EPA

officials on environmenta

matters. Solid Waste Landfills in KY

Decline 68% Since 1992, 24 State-of-the-Art Landfills Permitted
EQC Commissioners About 61% of the nation's solid waste is disposed of in lantBist now there
flzﬁg”Dijvr”g;bé‘s:@ﬂe are fewer, but larger landfills in which to dispose of waste with the closing of many
Bob Ridd|e,’,v|idway due to stringent construction and operating standards which took effect in 1993,
Patty Wallace, Louisa pursuant to Subtitle D of the federal Resource Conservation and Recovery Act.

Harold Benson, Frankfort Nationwide, the number of solid waste landfills fell from 5,345 in 1992 to 3,581 in
Betsy Bennett, Lexington 19954

(G e 1l Bz In Kentucky, solid waste laws and regulations passed in 1990 and 1991 resulted

EQC Staff in the closure of more than half of the 75 municipal solid waste landfills by 1992
Leslie Cole, Ex. Director (Figure 2). Since then, six more facilities have closed, leaving 24 state-of-the-art
Scott Richards, Asst. Dir. & mupnicipal solid waste (MSW) landfill§-igure 3). These landfills must meet strin-

Erik Siegel, Research Asst dards includi lasti dcl ite li 20 landfill doubl
Frances Kirchhoff, Adm gent standards including plastic and clay composite iners (20 landfills) or Jouble
Asst. composite liners (4 landfills), leachate recovery, and the use of comprehensive sys-

tems to monitor groundwater for up to 75 different parameters.
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In Kentucky, solid
waste laws and
regulations passed in
1990 and 1991
resulted in the closure
of more than half of
the 75 municipal solid
waste landfills by
1992. Since then, six
more facilities have
closed, leaving
Kentucky with 24
state-of-the-art
municipal solid waste
(MSW) landfills.

Municipal solid waste
disposed at landfills
fell 14% during the
past year, due likely
to the diversion of
waste to other facili-
ties such as construc-
tion and demolition
landfills and the
recovery of materials
for recycling. During
fiscal year 1995-96,
out-of-state garbage
accounted for 10% of
the total waste dis-
posed at MSW land-
fills. About 97% of the
out-of-state garbage
came from neighbor-

ing states.

Waste Management - October 1996

Figure 2 Number of Municipal Solid
Waste Landfills in Kentucky

140

123

e
o N
T 7

80

municipal landfills

74 '82 '84 '88 '91 '92 '93 '94 '95 '96
year
Note: Contained permitted MSW landfills.
Source: KY Division of Waste Management

Figure 3 Location of Contained

Municipal Solid Waste Landfills in KY

[ contained MSW landfill

approved construction
ermit for contained
SW landfill

Note: Contained MSW landfills as of September 15, 1996.

Source: KY Division of Waste Management

Figure 4 Disposal of Solid Waste at

Municipal Solid Waste Landfills in KY

4.3 Million Tons of Waste
Disposed at Landfills in
1995-96

The amount of garbage
disposed at MSW landfills
has increased in the past few
years as more Kentuckians
participate in garbage collec-
tion programs(Figure 4).
However, Figure 4 also
shows that waste disposed at
the 24 contained MSW land-
fills fell 14% during the past
year, due likely to the diver-
sion of waste to other facili-
ties such as construction/
demolition landfills and the
recovery of materials for re-
cycling.

Out-of-state garbage dis-
posed at MSW landfills has
steadily increased from 2%
of the total in 1992-93
(70,000 tons) to 10% of the
total in 1995-96 (429,938
tons)(Figure 4). About 97%
of the out-of-state garbage
came from neighboring states
with the remainder shipped
from NJ, NY, PA, SC, LA,
MD, MI, MS, OK, AL, and
AR in FY 95-96. Landfills in
Kentucky accepting waste
from noncontiguous states in
FY 95-96 were Bavarian,
Boone Co.; Waste Manage-
ment, Jefferson Co.; LWD,
Marshall Co.; and the Ohio
Co. Balefill. Kentucky ex-
ported 228,968 tons of solid
waste to other states for dis-
posal in 1995, according to
county solid waste reports.

The export of garbage to
other states for disposal has
led Congress to consider leg-
islation to restrict garbage
shipments. The proposed In-
terstate Waste Act would give

to control waste coming into

B municipal
5.0 industrial
H 0.24
_40.| == out-of-state [
=4
i=l
E 3.0
g 4.17]
=209 3.83 : —
3.40 :
1.0-0.76 o
\ 0.33 :
07 0.17 _.I_,‘-—T-A
0.0 00 : ‘
1990-91 1992-93 1993-94 1994-95 1995-96
year
Note: Fiscal year (July-June). Totals rounded. 1990-91 data |gcg| governments authority
not available for total waste disposed.
Source: KY Division of Waste Management

their jurisdiction. The mea-
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sure is currently being ds Figure 5 Permitted Municipal Solid

SLICTEROMSLUIIEEERUL  \\5ste Landfill Capacity By Region (1996)
heavy opposition fro

waste exporting states.

25.3 Years of Statewide
Landfill Capacity
Permitted

ted landfill capacity, com

pared to I.ess_ than five years Landiill Remaml(ncgl]J ;i@iﬁgg
of capacity just four yearsyorih central
ago. State statutes, as regpone Bavarian 2,883,935
vised by Senate Bill 2 in Estill Waste Management 7,154,242
1991, gave local govern-Franklin BFI 3,566,653
ments the ability to deter-Grant Epperson 11,193,697
mine whether they want toPendleton Rumpke 4,633,365
site a landfill and its ulti Igfrfl?ls%n L\f\lllii\a,v Management 772224,23%00
g:;tﬁ Izllrfgfil(lcc? appzc(::ligl/)\'/ a _SSpencer Williams Sanitation 2,055,031

' Total remaining capacity 67,228,938

ies by region(Figure 5).
Construction permits haveg,qtern

been approved for anotheliontgomery ~ Rumpke 3,401,559
7 landfills in the state which Laurel Laurel Ridge 9,570,865
will provide even additional Whitley Tri-County 3,175,287
capacity. Pike Pike Co. Fiscal Court 612,287
In Aug. 1994, EasternBoyd Cooksey Brothers 1,303,243
KY Resources (EKR), a Greenup Green Valley 2,655,630
Rowan Local Sanitation 12,723,08
_Total remaining capacity 33,441,960
or 33.8 years*

or 14.6 years*

Western

had submitted an applicapayjess Daviess Co. Fiscal Ct.  5,348,65
tion to the state in Jan. 1991Graves Jones Sanitation 869,38
to site a 10,000 ton-per-daymarshall LWD 2,630,000
landfill in Magoffin| Union Dozit 6,272,775
County. The application Total remaining capacity 15,120,812

was not processed because or 23 years*

of a lawsuit involving g South Central
contract between EKR a dBarren City of Glasgow 664,995

. . Lincoln Tri-K Landfill 6,653,459
the Magoffin County FI.S(.Il Logan Southern Sanitation 7,444,06
Court and a local decisian

~I"'Nelson Nelson County Landfill 2,474,561
not to host the landfill. gpjg Ohio County Balefill 20,711,997
EKR, in its case, claimedTotal remaining capacity 37,949,077
that the authority granted to or 56.7 years*

counties to host a landfill Note: As of 4/30/96. *Regional capacity needs based on w
interferes with the InterstaterePorted disposed by county as reported in 1995 County S

7

\\o)

w

oli

Commerce Clause of t eWaste reports. Source: KY Div. of Waste Management

U.S. Constitution. The U.S.

Kentucky has 25.3 years
of permitted landfill
capacity, compared to
less than five years of
capacity just four years
ago. State statutes, as
revised by Senate Bill 2
in 1991, gave local
governments the ability
to determine whether
they want to site a
landfill and its ultimate
size (capacity). As such,
landfill capacity varies
by region.

In Aug. 1994, Eastern
KY Resources (EKR), a
Florida-based partner-
ship, challenged the
constitutionality of
Senate Bill 2. EKR, in its
case, claimed that the
authority granted to
counties to host a landfill
interferes with the
interstate commerce
clause of the U.S.
Constitution. The U.S.
District Court upheld the
constitutionality of

asggenate Bill 2 in Sept.

1995. EKR has appealed
this decision to the Sixth
Court of Appeals.

District Court upheld the constitutionality of Senate Bill 2 in Sept. 1995. EKR has
appealed this decision to the Sixth Court of Appeals. Aruling is anticipated in 1997.
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Monitoring at Old Landfills Detect Groundwater Contamination

issued to 56 landfills in The 24 MSW landfills now operating must meet strict closure requirements which
the spring of 1996, and include moni_toring for a 30-year peripd. Rather than meet the new monitoring and
14 have already detected closure requirements, 56 MSW landfills closed by 1992. Under the 1990 state rules,
these landfills are required to monitor groundwater for a two-year period and install
a leachate system if an outbreak occurs to collect and treat water discharged from
the site. The Division of Waste Management has recommended that closed landfills
have a groundwater monitoring system in place and also construct a 36-inch soil
cap over the disposal area by Nov. 15, 199gure 6).

The 56 landfills that closed under the 1990 state rules are now in the process of
meeting the closure requirements. Closure permits were issued to the 56 landfills in
the spring of 1996, and 14 have already detected groundwater contamination. Con-
taminants detected at some of the old landfills include benzene, vinyl chloride, lead,
and various heavy metals and toxic chemicals.

Sites where groundwater contamination is detected are required to conduct an
assessment to determine if contamination has advanced beyond the borders of the
site. As of August 1, 1996, 14 closed landfills with confirmed groundwater con-
tamination were conducting assessméRtgure 6). Once a groundwater assess-
ment is complete, a report is prepared to further detail contamination problems. A
corrective action plan is then prepared to address the contamination. Two of the 56
landfills — McCracken County Fiscal Court and Pulaski Grading — have submit-
ted corrective action plans and are conducting remediation activities. Groundwater
contamination has also been detected at old disposal cells at existing MSW landfills
and several sites are in assessment including Bavarian (Boone Co.), Local Sanita-
tion (Rowan Co.), Waste Management (Jefferson Co.), Rumpke (Pendleton & Mont-
gomery Co.), Southern Sanitation (Logan Co.), and Cooksey (Boyd Co.).

Closure permits were

groundwater contamina-
tion. Contaminants
detected at some of the
old landfills include
benzene, vinyl chloride,
lead, and various heavy
metals and toxic chemi-
cals.

Financial assurance Financial Assurance Bonds Increased to Cover Closure Costs
bonds for the 24 con- Many old landfills are today's contaminated waste sites. One of the recently
tained MSW landfills closed landfills, Roe Creek in Lawrence County, was declared a state superfund site
in 1995, after the owners declared bankruptcy and bags of asbestos illegally dis-
posed at the site were found washing into a creek. State officials have spent $117,000
better cover closure to contain the Roe Creek nine-acre landfill during 1996 using state funds and the
costs. It costs on averageforfeiture of the landfill's $35,000 bond. The state has since assessed a fine against
$90,000 to $100,000 per the landfill for $4.6 million. Landfill owners are required to secure bonds in the
event the owner or operator fails to close a site properly. Financial assurance bonds

operating in Kentucky
have been increased to

acre to close a landfill.

Current MSW landfill for the 24 contained MSW landfills have been increased to better cover closure
bonds now range from costs and are based on size and other factors. It costs, on average, $90,000 to $100,000
$3.3 million (Pike per acre to close a landfill. Current MSW landfill bonds now range from $3.3 mil-

County Landfill) to $37 lion (Pike Co. Landfill) to $37 million (Waste Management in Jefferson Co.).
million (Outer Loop ] ) ) ] o

Landfill in Jefferson Landfill Construction and Operating Costs Lead to Higher Tipping Fees
County). Complying with the federal solid waste requirements has led to higher landfill
tipping fees throughout the nation. National average solid waste landfill tipping
fees have increased almost 400% since 198%ire 7 shows that the average tip-
ping fees in Southern states, including Kentucky, are slightly below the national
averag€. The Northeast has the highest tipping fees in the nation.

Average landfill tipping fees in Kentucky increased 27% between 1993 and 1995
(Figure 8). According to the National Solid Waste Management Association, tip-
ping fees can be expected to rise, on average, about seven percent a year. A June
1996 survey of tipping fees at the 24 MSW landfills found rates ranged from $19.52
a ton at the Local Sanitation Landfill in Rowan County to $35 a ton at Williams
Sanitation Landfill in Spencer Courtty.
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Figure 6 Status of Closed Residential Landfills in Kentucky (as of 8/1/96) [Eear-rayr=yy

Landfill County GW Monitoring Cap Leachate System| |andfills that
Scottsville/Allen County Allen yes no no closed prior to
Bullitt County Landfill Bullitt yes* no no 1992, under the
Clt_y of Bowling Green Butler yes no no 1990 rules, are
Crider and Rogers Caldwell yes yes no . .
City of Murray Calloway yes* no no required to moni-
City of Hopkinsville Christian yes* no no tor groundwater
Winchester Mun. Utilities Clark yes no yes for a two-year

Ferrill and Stockton Cumberland yes** partial no period and install
Daviess County Fiscal Court East Daviess yes no no a leachate system
City of Owensboro Daviess yes no no if an outbreak
Lexington/Fayette Co. Fayette yes* yes yes occurs to collect
Raymond Carpenter Fleming yes no yes and treat water
Floyd County Fiscal Court Floyd yes partial yes discharged from
B_& J San_ltatpn Fulton yes no no the site. The closed
City of Leitchfield Grayson yes no no .

Hilltop Landfill Greenup no no no Iandfllls are
Hancock County Fiscal Court Hancock yes yes yes required to have a
Hardin County Fiscal Court Hardin yes* no no grou_ndv_vater

Fort Knox/U.S. Army Hardin yes* yes no monitoring system
City of Cynthiana Harrison yes yes no in place and also
Orville Nunn Hart no no no construct a 36-

City of Henderson Henderson yes no no inch soil cap over
City of Dawson Springs Hopkins yes no no the disposal area
Hopkins County Fiscal Court Hopkins yes no no by Nov. 15, 1996.
Jackson County Fiscal Court Jackson yes** partial yes B
Valley Sanitation Landfill Jefferson no no no

Kramers Lane Landfill Jefferson yes* yes no

City of Barbourville Knox no no partial

E.R. Hooper Landfill Laurel yes partial yes

Roe Creek Development Lawrence yes*** no yes

Letcher County Fiscal Court Letcher no no no

McCracken Fiscal Court McCracken yes** no yes

Paducah Gaseous Diffusion McCracken yes* yes no

McLean County Fiscal Court McLean no no no

Berea Sanitation Department Madison no partial yes

City of Richmond Madison no no no

Magoffin County Fiscal Court Magoffin yes no no

City of Lebanon Marion yes* no no *Groundwater
Marshall County Fiscal Court Marshall yes* no no contamination con-
Mason County Fiscal Court Mason yes* partial yes firmed; in assessment.
Otter Creek Park Meade no yes no Contaminants detected
Mercer County Fiscal Court Mercer yes partial partial | at some of the old
Foothills Development Montgomery yes partial yes landfills include
Muhlenberg County Landfill Muhlenberg no no no benzene, vinyl chlo-
Ohio Co. Fiscal Court Ohio yes* yes no ride, lead, and various
Perry County Fiscal Court Perry no no no heavy metals and toxic
Pulaski Grading Landfill Pulaski yes*rrx no yes chemicals. **Wells
City of Georgetown Scott yes* yes yes installed, not monitor-
Solid Waste Comm. (Waddy) Shelby yes no no ing. ***State

Solid Waste Comm. (Shelbyville) Shelby yes no no superfund site.

City of Campbellsville Taylor no no yes **rxGroundwater
Trigg County Fiscal Court Trigg no no no contamination con-
Earle C. Clements Job Corps Union yes no no firmed; in corrective
City of Springfield* Washington yes* yes no action. Source: KY
Donald R. Carrender Wayne yes yes no Division of Waste
Webster County Landfill Webster no no no Management
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National average tipping
fees at solid waste
landfills have increased
almost 400% since 1985.
The average tipping fees
in Southern states,
including Kentucky, are
slightly below the
national averagé.

Average landfill tipping
fees in Kentucky have
increased 27% between
1993 and 1995.

Figure 8 Average
MSW Landfill

Tipping Fees in KY

Year Tipping Fee

1993 $21.69
1994 $23.49
1995 $24.43
1996 $27.49

Source: National Solid
Waste Management Assn.

The number of construc-
tion/demolition debris
landfills (CDDs) in
Kentucky has more than
doubled since 1994.
CDDs offer municipali-
ties a low-cost disposal
alternative for certain
types of inert waste. The
average cost to dispose
waste at a CDD landfill
is $7 to $10 a ton
compared to $27 at a
MSW landfill.

Figure 7 Average MSW Landfill Tipping Fees
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Construction/
Demolition Landfills

—— National Average —e— Northeast —m— South

Double Since 1994
There are other facili-

~
?

64.76

ties that process or dis-
pose of waste in Ken-
tucky (Figure 9 & 10).
These include:

m Residual landfills -
which are typically oper-
ated by an industry to
dispose waste by-prod-
ucts from the manufac-
turing process.

73.17

year

w
8
S 60}
=)
§§ 50
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Source: National Solid Waste Management Association

m CDD landfills - con-
struction/demolition de-
bris landfills which re-

ceive inert waste.

m Transfer stations - facilities where shipments of waste are held or transferred.

m Landfarms - operations that land apply solid waste, biosolids (wastewater treat-
ment sludge that has met minimum treatment standards) or special waste.

m Special waste landfills - high-volume, low hazard waste that includes mining
waste, electric-generating utility ash, sludge, cement kiln ash, oil and gas drilling

muds, and oil production brines.

The construction, operation, and closure requirements for these facilities vary
according to the risks posed to the environment. For example, construction/demoli-
tion debris (CDDs) landfills are exempt from groundwater monitoring requirements
if they are less than one acre in size. Of the 132 CDD landfills currently with per-
mits to operate in Kentucky, 111 are less than one acre.

The number of CDDs in Kentucky has more than doubled since 1994. CDDs
offer municipalities a low-cost disposal alternative for certain types of inert waste.
The average cost to dispose waste at a CDD landfill is $7 to $10 a ton compared to
$27 at a MSW landfill. Many small CDDs are operated by developers for disposal

Figure 9 Other Solid Waste Management Facilities in KY

36
24

construction/
demolition landfills

special waste landfills

56
jandfarm opertions mm— -
56
3
3
13

19
h 52
transfer stations 127

B 1993
B 1994
1996

132

158

T T T
0 20 40 60

Source: KY Division of Waste Management

number of facilities

T T T T T
80 100 120 140 160 180
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Figure 10 Other Solid Waste Management Facilities in Kentucky

[] counties with landfarms*

[] construction/demoliton landfills
[] residual landfills

m special waste landfills

*Petroleum contaminated soil remediation landfarms in Webster, Simpson, and Campbell
counties. Compost special waste landfarms in McCracken, Simpson, Morgan counties.
Landfarms that spread food or other types of waste in Henderson, Adair, Garrard, Oldham and
Carter counties. Remaining facilities landfarm biosolids. Source: KY Div. of Waste Management

of waste during construction. All CDDs less than one acre must post a $10,0g®number of solid
bond. Bonds for CDDs greater than one acre are based on the size of the sitéaig transfer stations
average $10,000 to $15,000 an acre. During fiscal year 1995-96, 592,048 toR@%fncreased due to the
waste were disposed at the 21 CDDs greater than one acre, diverting about 18gssfe of many landfills
the waste stream from contained MSW landfilBata on how much waste is dis-and the permitting of
posed at CDDs less than one acre is not required to be reported. larger, regional solid
The number of solid waste transfer stations has increased due to the closW@si¢ disposal facilities.
many landfills and the permitting of larger, regional MSW landfills. In 1995, 725,1841995, 725,134 tons of
tons of waste were reported processed at 158 transfer stations. waste were reported
processed at 158 transfer
Special Waste Landfills Increase to 13 While Residual Landfills Decline Stations.
During 1995, 24 residual landfills reported disposing 739,242 tons of waste. The
construction and operating requirements for residual landfills and the amount of
financial assurance bonds are determined on a case-by-case basis. However, all
sites must monitor groundwater. Of the 24 residual landfills with permits, five h@Mere are 13 special
confirmed groundwater contamination and are in the process of conducting asgasg: landfills with
ments to verify the extent of contaminatigigure 11). permits to dispose fly ash
The number of residual solid waste landfills is declining as several transitiggetterated by power
special waste landfill&=igure 9). The special waste landfill was created as a sep#ants. These landfills
rate regulatory category in 1992 to dispose of high-volume low hazard wastes sgatequired to monitor
as fly ash generated by power plants. Special waste landfills require less striggamidwater and are
construction and operating requirements than residual landfills, although thewpreally 50 to 100 acres.
required to monitor groundwater. There are 13 special waste landfills with persytscial waste landfills
to dispose fly ash generated by power plants. These landfills are typically 50 toed¥ved transition
acres. Special waste landfills received transition permits in Feb. 1996. Data iggratits in Feb. 1996.
available from the Division of Waste Management on the amount of special waste—
disposed at these sites or groundwater monitoring results.

Most Wastewater Sludge Disposed of in Landfills

The spreading or landfarming of certain wastes on the land is considered a ben-
eficial reuse of wastes since it adds nutrients back to the soil. The number of landfarm
operations has remained unchanged since 1P998re 9). Landfarm operations
must test materials for various metals including copper, lead, selenium, arsenic,
cadmium, zinc, chromium, nickel, and mercury. If these metals exceed certain lev-
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During 1995, the
24 residual
landfills operating
in the state
reported disposing
739,242 tons of
waste. All must
monitor for
groundwater
contamination.
Five of the re-
sidual landfills
have confirmed
groundwater
contamination and
are conducting
assessments to
verify the extent of
contamination.
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Figure 11 Status of Residual Landfills in Kentucky

Landfill County GW Monitoring Contaminants Detected

Westvaco Ballard yes

Bavarian Trucking Boone yes

A.K. Steel Boyd yes

Ashland Petroleum Boyd yes* barium, chromium

Pittsburgh Activated Carbon Boyd yes

IMCO Butler yes

City of Murray Calloway yes* chloroethane, TCE, vinyl
chloride, etc.

Westvaco Carlisle yes* chromium, arsenic, bartium
(gross alpha & gross beta
naturally occurring)

DOW Corning Carroll yes

Dayton Walther Corp. Carroll yes

Addwest Mining Inc. Daviess yes

Costain Coal Inc. Floyd yes

Willamette Industries Hancock yes

Alcan Ingot & Recycling Henderson yes* chlorides

E.l. DuPont Jefferson yes

Air Products & Chemicals Marshall yes**

ISP Chemicals Marshall no

SKW Alloys Marshall yes

Mason Co. Fiscal Court Mason yes* barium

Olin Chemicals Meade yes

Reed Minerals Muhlenberg yes

Pyramid Mining Inc. Ohio yes

Zielinski Construction Ohio yes

J. Smith Coal/Costain Coal Webster yes

*Groundwater contamination confirmed; in assessment. **Additional groundwater wells to be installed.

Source: KY Division of Waste Management

els, the landfarm must monitor groundwater. The four landfarm operations required

Forty-eight of the 56

to monitor groundwater have not detected contamination caused by the operations.
Forty-eight of the 56 landfarm operations have permits to spread biosolids gen-

landfarm operations in

Kentucky have permits to
spread sludge generated

by wastewater treatment
plants. During 1995,
5,644 tons of sludge, or
about 12% of the total
generated in Kentucky,
was landfarmed.

erated by wastewater treatment plants. However, most of the sludge generated by
the 2,289 wastewater treatment plants operating in Kentucky is disposed of in land-
fills. A 1993 University of Kentucky state study found that wastewater plants gener-
ate an average of 47,351 tons of sludge anntiallying 1995, 5,644 tons of sludge,

or about 12% of the total generated in Kentucky, was landfarmed.

Three operations have permits to landfarm petroleum contaminated soil, three
landfarms compost special waste, and five are permitted to landfarm food, render-
ing waste, or other types of waste. Thirty-seven of the landfarm permits have been
issued to municipalities with the remainder to private companies.

The low number of landfarms in Kentucky may be due to several factors includ-
ing competition from MSW landfills, whose tipping fees have been comparable to
the costs for landfarming waste. Landfarm permit fees for private operations, which
can be as high as $6,000, may have also discouraged operations, according to some
consultants. As MSW landfill rates continue to rise, additional interest in landfarming
may increase. The average cost to landfarm waste in Kentucky is $15 per ton.

Requirements to prevent contamination of land and water from landfarming also
may have limited operations in the state, according to Division of Waste Manage-
ment officials. Landfarm operations must meet strict siting requirements to prevent
potential surface and groundwater contamination. These requirements include buffer
zones near streams and sinkholes, and slope requirements to prevent runoff. Siting
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restrictions have particu-
larly limited landfarms in
Eastern Kentucky, where
little flat land exists. While
opportunities to landfarm
waste on coal mines ex-
ists, there have been few
operations to date.

Solid Waste
Violations Decline
58% Since 1992
Areview of solid waste
enforcement and compli-
ance trends reveals that th
number of violations cited
by state officials fell 58%
between 1992 and 1995
The decline is attributed to
the closure of many land-
fills and the upgrading of
others to meet new solid
waste rules. A closer look
at the 271 solid waste vio-
lations cited by state offi-
cials in 1995 found that
tire piles and open dumps
received 42% of the cita-
tions (Figure 12). But

trends also show that pen+

alties have increased in the
past four years. During

Figure 12 Solid Waste Enforcement
and Compliance Trends
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2000 @ inspections
; i 215

[l notice of violations | 200
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Violations By Type (1995)

construction/demolition MSW
landfills (< | acre) landfill
(79%)__(8%)

D

other disposal
facilities* (4%)
transfer station
recycler** (3%)

tire piles (11%)

other***
(35%)
*Permitted CDDs (>1 acre), residual, special waste,
landfarms, compost facilities. **Commercial recyclers.
***|ncludes junkyards, sawdust piles, oil and brine pits, se
tanks, convenience centers, road oiling, sludge give away
> Source: KY Division of Waste Management

open dumps (31%)

A review of solid waste
enforcement and compli-
ance trends reveals that
the number of violations
cited by state officials
fell 58% between 1992
and 1995. A closer look
at the 271 violations
cited in 1995 found that
tire piles and open
dumps received 42% of
the citations. But trends
also show that penalties
have increased in the
past four years. During
1995, 27 facilities were
assessed fines.

All counties have

adopted ordinances to
ptic provide for garbage

collection, although most

are voluntary in nature.

To date, 19 counties have

1995, 27 facilities were assessed fines. The penalties, collected against IancHH@sed ordinances
transfer stations, and private waste facilities ranged from $100 to $30,000.

More Kentuckians Patrticipating in Garbage Collection

State law now requires counties to provide residents with garbage colle
services. All counties have adopted ordinances to provide for garbage colles
although most are voluntary in nature. To date, 19 counties have passed ordi

requiring mandatory participation in garbage collectieigure 13).

In 1995, an estimated 1.17 million Kentucky households, about 80% o
state total, participated in a garbage collection program. This is 161,000 more hoBsé-
holds than was the case in 1998jure 14 & 15 ). Door-to-door garbage collection Breathitt McCreary
programs are increasing as well. A number of communities in 118 counties h&ilmtt
access to door-to-door collection of waste. However, data is not available to

mine the number of communities or population served by these programs.

Household garbage collection rates continue to rise as a result of incr
landfill tipping fees and transportation costs. Household garbage collection rateslan
have nearly doubled since 1992 and now average $9.70 per (Ranihe 14).
However, rates vary greatly across the state, from $3 a month in Garrard Counkniott

a high of $15 per month in Logan County.
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requiring mandatory
participation in garbage
collection.

Figure 13
Mandatory County
Garbage Collection

Ordinances
Letcher

Magoffin
Marion
Franklin Meade
eaSirenup Nelson
Perry
Johnson Pike
Washington
Lee
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Figure 14 Households Participating in Garbage Collection and Garbage Fees in KY

% Households Patrticipating # Households Participating Average Monthly Household
not Garbage Collection Fees
pati cipatin 1.2 1175 10 9.69 9.70
@ 1014 1.056
= 0.8 =
;% g & 50
50.47 & 4
3 3 5
I=
PR 0 0-
participating 1993 1994 1995 1992+ 1994 1995
*Estimate. Source: KY Division of Waste Management

In 1995, an estimated
1.17 million households,

about 80% of the state [ 175 - 100%
total, participated in a P50 - 74%
garbage collection []25 - 49%

program. This is 161,000
more households than
was the case in 1993.

B O-24%

&
O B
?dg“lb 208
a | [] -.: .Qn “té""

Source: 1995 County Solid Waste Reports

Household garbage
collection rates have
nearly doubled since
1992 and now average
$9.70 per month. Gar-  Open Dump Cleanups Increasing, 4,379 Citations Issued in 1995
bage rates vary greatly Kentucky faces a significant challenge when it comes to curtailing open dump-
across the state, from $3ing. With 20% of Kentucky's households still disposing of their garbage illegally,
a month in Garrard the number of open dumps increases each year. State and local efforts to identify
County to $15 per month and clean up open dumps have progre§sedre 16). In 1995 alone, 1,761 dumps
in Logan County. were cleaned up at an average cost of $2,135 per dump.

In 1996, the Natural Resources and Environmental Protection Cabinet initiated
a campaign to stop illegal dumping. The Cabinet has joined with other agencies to
promote greater public awareness of the threats posed by illegal dumping and to
A statewide hotline step up enforcement of open-dump laws. A statewide hotline (1-888-no-dump) was
(1-888-no-dump) was established in April 1996 to provide Kentuckians an opportunity to report open
established in April 1996 dumps to state and local officials. During a five-month period, April 22 through
to provide Kentuckians Sept. 19, 345 (?alls had been_made by citiz_ens to the ope_n-dump hotline.
an opportunity to report Many counties have appointed local solid Wgste (_:oordl_nators to prom_ote proper
open dumps to state and solid waste management. The number of counties with solid waste coordinators has
local officials. During a increased from 40 in 1992 to 88 in 199%gure 17).
five-month period, April E_ighty-five counties have er_lacted open dump ordinances to_give the county au-
22 through Sept. 19, 345thor|ty to cite and prosecute violators. Local solid waste coordinators have taken
the lead in enforcing open-dump ordinang@egure 18). In Leslie County for ex-

calls had been made by
citizens to the open dump
hotline.

ample, the solid waste coordinator cited 404 violations of the local open-dump or-
dinance in 1995. Jefferson County officials issued 682 open-dump violations dur-
ing 1995. Most of the 4,379 open-dump violations cited by local officials during
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1995, were resolved out of
court. Only 1,257, or 29%,
resulted in court action.
Some solid waste coor
dinators have developed
innovative approaches to
deal with the open dump
problem. In Jackson
County, two officers were
hired to issue citations for
illegal dumping. The
county has already see
results with an increase in
the amount of waste being
processed at the loca
transfer station. Scott anc
Boone County have pro-

Figure 16 Open-Dump Cleanups
and Expenditures in Kentucky
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Note: Earlier data not available.

grams to help property

owners fund the clean up Figure 17 Counties With Solid
of dumps and sinkholes. Waste Coordinators (1995)

And the LaRue County
Solid Waste Coordinator
requires violators to issue
public apologies in news-
papers and watch videos
about the hazards of
dumping.

Tire Piles Growing,
State Cleans Up Six

counties with solid
waste coordinators,

Source: KY Division of Waste Management

Largest in 1996

There are 193 known
waste-tire dumps in 87
counties(Figure 19). An
estimated 7 to 10 million
waste tires at these sites
pose health and environ-
mental threats. For ex-
ample, tire piles are
breeding grounds for
mosquitoes, including the
Asian Tiger Mosquito, a
carrier of two types of en-
cephalitis. And each year

Figure 18 Open-Dump Violations (1995)

Il > 200 citations
I 100 - 200 citations
[ 50 - 99 citations
[ ] 10 - 49 citations
[ 1-9citations
[ ] O citations

Source: 1995 County Solid Waste Reports

With 20% of Kentucky's
households still dispos-
ing of their garbage
illegally, the number of
open dumps increases
each year. State and
local efforts to identify
and clean up open dumps
have progressed. In
1995 alone, 1,761 dumps
were cleaned up at an
average cost of $2,135
per dump.

Many counties have
established local
coordinators to promote
proper solid waste
management and curb
open dumping. Since
1992, the number of
counties with solid
waste coordinators has
increased from 40 to 88.

Most of the 4,379 open-
dump violations cited by
local officials during
1995 were resolved out
of court. Only 1,257, or
29%, resulted in court
action. Some county
solid waste coordinators
have developed innova-
tive approaches to deal
with the open-dump
problem.

tire fires emit toxic chemicals into the air and water. In 1994 and 1995, 10 waste tire
fires were reported in Kentucky.
Waste-tire disposal remains a major problem in the Commonwealth. In addition
to the 10 million estimated tires stockpiled across the state, Kentuckians produce
another 3.8 million waste tires each year. While state regulations allow for the dis-
posal of shredded tires at solid waste landfills, few accept them due to space restric-
tions. So, many tires wind up in piles or are trucked to Ohio and lllinois for use as a

tire-derived fuel.
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There are 193 known
waste-tire dumps in 87
counties. An estimated 7
to 10 million waste tires
at these sites pose health
and environmental
threats. The Natural
Resources and Environ-
mental Protection
Cabinet recently

awarded six contracts in

Waste Management - October 1996

Figure 20Cleanup
of Waste Tire Piles

Figure 19 Waste Tire Dumps in KY (1995)

1996 to clean up six tire
piles containing 1.8
million tires at a cost of
$1.6 million.

Kentucky established a
statewide goal to reduce

Reported Waste Tire Piles in Kentucky (1996)
Bl 10 - 15 waste tire piles Site # tires
I 5 - 9 waste tire piles
B 1 - 4 waste tire piles(y3 L) (County )
(10 waste tire piles Windy Ridge 350,000
(Campbell)
H. Lindsey 657,000
(Barren)
G. Ridge* 150,00(
(Campbell)
Source: KY Division of Waste Management Tire Power 51.000
The Natural Resources and Environmental Protect{(fianklin)
Cabinet awarded six contracts in 1996 to clean up Enconne 225,000
tire piles containing 1.8 million tires at a cost of $1 (Logan)
million (Figure 20). Most of the tires were shipped td-aw-Mac 390,000
the lllinois Power Company for use as a tire-derivédranklin/Simpson)
fuel or to Indiana for landfill construction. There are ntotal 1,823,000
facilities in Kentucky permitted to use waste tires férost to Clean
fuel at this time, although a final determination was made Sites ~ $1,600,000
Aug. 1996 to grant Cox Interior Inc. an air permit| tewaiting cleanup

modify its heat exchangers to burn multiple fuels in-
cluding waste tires at its wood-products plant in Campbellsville.

State funds used to clean up tire sites are generated by a $1 fee on new tires sold
in the state. The KY Waste Tire Fund, established in 1990, generates about $600,000
a year. As of June 30, 1996, the fund had collected $3.4 million (plus $345,524 in
interest) for tire dump cleanups and grants to county governments to purchase tire
shredders and recycling equipment. It was hoped that the fee would generated $3.6
million annually, however, a fee exemption for retailers who recycle waste tires has
limited the funds needed to clean up sites. The Cabinet is developing regulations for
financial assurance, tracking and reporting requirements, and management standards
to better enforce the tire fee exemptions for retailers.

The Cabinet is also exploring other tire disposal options including use as artifi-
cial reefs in lakes, landfilling, and as a fuel source in power plants. While recycling
is also an option, current markets for waste tires at this time appear limited.

Recycling Programs and Collection Increasing
Prior to the 1993 state law mandating local solid waste management plans, few
counties operated recycling programs. There was little infrastructure in existence to

the amount of solid wasteProcess these commodities and few markets in which to sell the recovered materi-

disposed at landfills 2
by 1997. Data reported
by counties reveal that in
1995, 971,713 tons of
materials were collected
for recycling along with
190,687 tons of yard
waste, diverting about
24% of the municipal
waste stream from
landfills.

12

50 als. According to 1995 county solid waste reports, all but five counties (Edmonson,

Knott, Monroe, Washington, and Wolfe) now have established drop-off centers for
recyclables, compared to 89 counties in 1994ure 21).

Nationwide, the U.S. EPA estimates that recycling and composting recovered
24% of the municipal solid waste in 1994, up from 21% in 1993 and 17% in 1990.
Kentucky established a statewide goal to reduce the solid waste disposed at landfills
25% by 1997. Data reported by counties reveal that in 1995, 971,713 tons of mate-
rials were collected for recycling along with 190,687 tons of yard waste, diverting
about 24% of the municipal waste stream from landfitigure 22). There are 43
compost facilities permitted in Kentucky. State officials estimate that these facilities
processed 207,000 tons of compostable materials during 1995, close to what was
reported in the county solid waste reports.

State of Kentucky's Environment Series



Waste Management - October 1996

Figure 21Recycling Facilities/Programs in KY @ Figure 22 Collection of Recyclables in K

tire collection recyclables* 282,261
centers (tons) 917,713
tire recyclers |3 used motor oil 250,030
) 179 (gallons) 370,193
commercial recyclers 0 compost 108.841
oil collection 263 (tons) 190,687
centers tires 96,599
composting facilites 3‘?3 (number)
. . allets
counties with door-to m 1994 B W 1994
-door collection* (k:'al::nper)
counties with 89 1995 enes 1995
drop-off centers** | ‘ ‘ 115‘ ‘ ‘ (number) ‘ ‘ ‘
0 50 100 150 200 250 300 0 500,000 1,000,000
number units
*Counties where one or more communities have door-to-door | *Aluminum, newspapers, cardboard, paper, glass, plastic,
recycling collection. **Counties with one or more recycling Source: 1994-1995 County Solid Waste Reports which in
drop-off centers. Source: KY Div. of Waste Management data on public and private sector collection, where availat

clude
nle.

In communities with curb-side recycling programs, collech®

Figure 23 Prices for Recyclables

rates vary. Louisville reports that 76% of the city's household pé?—oo
ticipate in curb-side recycling, diverting about 14% of the wz ste®
stream from landfills. City officials expect to collect 13,000 tons g’fzoof
recyclables in 1996 compared to 9,500 tons in 1993. The U.S @}9&0*
estimates that commercial sources also generate 35% to 45% of fie]
municipal solid waste stream. Nationwide recycling levels for co
mercial sources are estimated at 27%. 4007
Some communities are trying innovative projects to enco ragzém*

reports that 30 families were involved in a pilot program ¢

_.’.___.’I—I—.—I

. . . a 0
more waste reduction. The Northern Kentucky Solid Waste District ~ "15/90'11/94' 3/95 ' /95 /96 ' 6/96 ' 9/96

=@==aluminum cans

steel cans
= (gross tons)

year

=== SOrted office paper
=@=newspaper #3

== cardboard

"Don't Bag It" in Florence, Ft. Thomas, and Edgewood this
mer. Volunteer families were given the use of a new mulching mowetgo-
with the option to purchase the mower at a reduced price. The fargBs0
lies diverted 30 tons of yard waste from landfills. gg:
E 200
Prices for Recyclables Plunge in 1996 S 150+
Markets, as well as market fluctuations, remain the greatest ba%ggj
riers to recycling. Fueled, in part, by government and business buy- o

recycled programs, prices for recyclables reached all-time highs in
1994 and 1995. Then demand and prices fell due to oversupplypoo

T T T T T T
12/92 11/94 3/95 9/95 3/96 6/96 9/96

year

economics, and changes in federal procurement (lgsre 23). 900+

Some counties have joined together to create five regionalrec ;88’
“Y 700

== milk jugs (HDPE #2)
—@— plastic bottles (PET#1)

=g Clear glass

cling partnerships to better market recyclables in Kentucky. Th#gy,_
Tri-County recycling partnership (Henderson, Union, and Webste&s soo-
counties) established a recycling center in 1993. The cente céIAOO*
lected 1,162 tons of recyclables in 1995 and generated almosj’ |

00}
$30,000 in revenues. The Bluegrass Regional Recycling Corp. (conzgo |

sisting of 22 counties and 29 cities) collected 36,000 tons of o

recyclables since 1990 while also creating 30 new jobs.
While recycling is an important part of the hierarchy of wast

T T T T T T
12/92 11/94 3/95 9/95 3/96 6/96 9/96
year

ste . . .
lE%Jrce: KY Recycling and Marketing Assistan

management, attention is now shifting to waste reduction. The

EPA has begun to encourage municipalities to adopt so-called "pay as you throw"
(PAYT) programs, which charge citizens individually for waste services based on
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In 1995, 441 large-
quantity generators
reported producing 6.5
million tons of hazard-
ous waste. While some
companies have made
the reduction and
recycling of hazardous
waste a priority, it
would appear that little
statewide progress has
been made in the past
decade in reducing the
total amount of hazard-
ous waste produced in
Kentucky.
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the amount of garbage they produce. Nationwide, more than 2,000 communities
have adopted PAYT programs, although none are located in Kentucky. Initial re-
search reveals that waste reduction in those communities with PAYT programs ranged
from 25% to 459%.But there are issues associated with PAYT programs such as
affects on low-income residents and concern about increased illegal dumping.

Hazardous Waste

The management and disposal of hazardous waste is regulated under the provi-
sions of the Resource Conservation and Recovery Act of 1976, known as RCRA,
and its amendments. Kentucky's hazardous waste laws and regulations have been in
place since 1982. The regulation of hazardous waste is considered one of the most
comprehensive sets of rules governing the protection of the environment, seeking
to manage every aspect of hazardous waste, from cradle to grave.

Generation of Hazardous Waste Remains Constant at 6.5 Million Tons

Federal and state hazardous waste laws have primarily focused on managing
waste produced by large generators. Large quantity generators produce:

m 2,205 pounds of hazardous waste a month, or
m 2.2 pounds or more of acutely hazardous waste a month, or
m 220 pounds of spill cleanup materials a month.

In 1995, 441 large-quantity generators reported producing 6.5 million tons of
hazardous wasté&igure 24). The amount of hazardous waste generated in the state
has remained fairly constant for the past several years except for 1991 which saw a
drop due to the redesignation of calcium sulfate to a by-product.

The treatment and disposal of hazardous waste depends on the type of waste
produced(Figure 25). There is managed hazardous waste which includes toxic
wastes and waste of greater hazard subject to permitting requirements. In 1995,

Figure 24 Hazardous Waste Generation in Kentucky

600
exempt and —e— generators
7207 = managed waste
5 482 — 500
2 Bl managed waste 3/46}4/"4%71\449 41
= 42 -— _
-g 15-{ [0 exemptwaste 373 - / | 400%
B ~< 8
g 300 315 o
& 10| 260258 v 300
S o
: :
‘é‘ 200 5
7 "
>
o)
©
® — 100
8
=
—0
‘81 '82'83* '84 '85'86*'87* '88 '89 '90 '91 '92 '93 '94 '95
year
Note: Does not include remediation waste. Totals rounded. *Generator data not available.
Source: RCRIS Database
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433,837 tons of managed hazardol

) tod. Most of th Figure 25 Types of Hazardous The treatment and
waste were generated. VIOSt of 11 Y e N TN == N1 N 8 4 (@E°C)M  disposal of hazardous
waste produced, 6.1 million tons, was - te d d th

i tewater. This waste i exempt remedition Wwaste fepends on the
corrosive wastewater. 11 S hanagedwage  Waste (1,456,133 tons) type of waste produced.
considered a low risk and its treatme f?43§%37 tons) 18.2%) There is managed
and disposal is exempt from most haz- (5:4% managed hazardous waste which

it i remediation waste
ardous IWTS;E'; plezr;"tt'_n_g requwe (22,866 tons) includes toxic wastes and
ments. In » 1.47 million tons o (0.3%) waste of greater hazard
remediation waste was also generated subject to permitting
from the clean up of spills and waste requirements. In 1995
sites. ' ’
433,837 tons of managed
exempt waste )

Trends show that the amount g (6070137 tons) hazardous waste were
managed hazardous waste subject t@qrce: RCRIS Database (76.0%) generatedTen compa-
permitting requirements has remained nies generated or
the same since 199Figure 24). In 1995, ten companies generated or handlfz| ndled 80% of the
80% of the managed hazardous waste in the @tatere 26). The amount of ex- managed hazardous
empt hazardous waste has remained about the same since 1992. Ten genwﬁ{)é%n the state
accounted for 90% of the exempt hazardous waste produced iiFi§9& 27). :

Because of hazardous waste reclassifications and other regulatory changes made
from year to year, it is difficult to determine whether Kentucky is moving toward
its statewide waste-reduction goal of 25% by 1997, based on 1988 levels. While
some companies have made reduction and recycling of hazardous waste a priority,
it would appear that little overall statewide
pro?res_s haz be_en tran[etbly large qtuafnhtny Figure 26 Top 10 Generators
erators in reducing the total amount ot haz Handlers of Managed Figure 27 Top 10
ous waste produced in Kentucky.
Hazardous Waste Generators
Most Hazardous Waste Treated On-Sitg Company Tons LI Exempt Hazardous

Much of the hazardous waste produced $<2unty) 1990 199 Waste
. . . . Ken Dec 712 192,724 Company Tons

Kentucky is chemically neutralized on-site t (Hart) (County) 1095
render it nonhazardou$-igure 28). During Safety Kleen*. 43,744 83,576 | B.F. Goodrich 2,505,340
1995, 99% of the hazardous waste was treatgehry) (Marshall)
at the site of generation. Most is treated a Rohm & Haas 20,006 13,196 | EIf Atochem 721.938
discharged to waterways under conditigl (Jefferson) (Marshall)
specified in state water permits. LWD Inc.* 8,003 11,599 | westlake 716,044

There are three hazardous waste incinef&arshall) Monomers (Marshall)
tors operating in Kentucky; EIf Atochem g Universal Fast. 100,748 11,246 | Olin Corp. 486,300
Calvert City and Carrollton and LWD iwg‘”derlson) 10.449 031 (Meade)
Calvert City. LWD operates the only commer="VMt- ' ’ DOW Corning  283,49¢
cial hazardous waste incineratigure 29). Z:Hoennsdeé\r/;t)'r?)n (Bclgrgg)odrich 293008

The state denied the LWD incinerator permgaiatin Steel ok 7,632 | (Jefferson)
in 1990, but a court order allowed the facilit (Galatin) Coltech Ind 140 80D
to continue to operate. Other state and fedelglp chemical 9,350 6,585 (Warren) ’

N

litigation has caused further delays in the rgMarshall) Gamco Products 137,610
view of the permit application. A decision arNSA 761 5,901 | (Henderson)

the LWD permit is expected soon. Two facili (Hancock) Willamette 125,466
ties are also permitted to burn hazardous wagkmes Graham 5,365 | (Hancock)

as a blended fuel in their industrial boilers. [{ffrown Foundation (Jefferson) Englehard 106,488

1995, KY Solite (Bullitt Co.) burned 4,634 10! Top Ten 202,773 = 347,135 (Jefferson)

tons and Rohm and Haas (Jefferson CoIftal State 471,136 433,837 | Total Top Ten 5,446,492
Total State  6,070,13

burned 12.996 tons of blended fuel. * 'reatment, storage, disposal facility. 3
' Not operating. Source: RCRIS Database| Source: RCRIS Database

*
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Much of the hazardous
waste produced in
Kentucky is chemically
neutralized on-site to
render it nonhazardous.
During 1995, 99% of the
hazardous waste was
treated at the site of
generation.

LWD operates the only
commercial hazardous
waste incinerator. The
state denied the LWD
incinerator permit in
1990, but a court order
allowed the facility to
continue to operate.
Other state and federal
litigation has caused
further delays in the
review of the permit
application. A decision
on the LWD permit is
expected soon.

Figure 29 LWD

Hazardous Waste

Incineration
Year Tons
1992 30,912
1993 34,811
1994 45,750
1995 35,320
Source: LWD Inc.
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Figure 28 Hazardous Waste Treatment and Disposal
Methods in Kentucky
2,079,076
S T T — 2281,184

. 2,181,629

agueous organic _ 1808026 |

. . 2,001,390
aqueous inorganic _ 1,208,224

agueous inorganic/org 20

274,313 1993

energy recovew}j%é”lzag B 1995

P * 21,731
disposal™ | 56 67

other recovery .4242 608

inci - 21,847
incineration .
cineration %252

solvent recovery 78(%0

fuel blending 5%22'877

T 3,446
stabilization B

metals recovery | 3.094
12,32

T T T

0 1,000,000 2,000,000 3,000,000
tons

Note: Large quantity generator waste. Does not include waste imported into KY for disposal

or treatment because data is not available. Earlier data not available. *Landfills, waste |piles,
impoundments. Source: RCRIS Database

Alternatives to Nerve Gas Weapon Incineration to be Studied

The U.S. Army's proposal to build an incinerator to burn chemical munitions
such as nerve and mustard agents stored at the Bluegrass Army Depot in Rich-
mond, Kentucky, continues to receive state and national attention. Approximately
70,000 obsolete rockets are stored at the depot. The U.S. Army has proposed to
construct an on-site incinerator to destroy the weapons stored in Kentucky. The
depot stockpile represents 1.6% of the nation's nerve gas weapons. Opposition to
the army's plan has been voiced by city and county government officials, concerned
citizens and others. The Army filed a permit application for the chemical munitions
incinerator with the state in Dec. 1995.

President Clinton recently indicated that he will order a study of alternative
technologies for destroying the chemical weapon munitions and allocate $25 mil-
lion to test these technologies in response to public concern about the safety of
incineration. A $40 million research provision to have the Pentagon identify at least
two alternatives to incineration was also included by Congress in the 1996-97 fed-
eral defense appropriations bill.

Kentucky Net Exporter of Hazardous Waste
Kentucky remains a net exporter of hazardous wastere 30). In 1995,
188,000 tons of hazardous waste generated in the state was shipped to 28 states for
treatment or disposal.
During 1995, 85% of the 123,000 tons of hazardous waste imported into Ken-
tucky was received by three facilities for treatment or disposal — Safety Kleen in
Henry County and LWD Inc. and LWD Sanitary Landfill in Marshall County.
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Figure 30 Hazardous Waste Imports and Exports in KY Kentucky remains a
net exporter of

190 —&— exported out—of—Kentucky nggfdﬁ;zsa\r%?)i:. In
170l —@— imported into Kentucky 188 waste generated in
Kentucky was shipped
to 28 states for
5107 o 158 treatment or disposal.
B 130 123 During 1995, 85% of
e the hazardous waste
%110 10/ imported into Ken-
s v tucky was received by
90 three facilities —
Safety Kleen in Henry
70— 67 County and LWD Inc.
and LWD Sanitary
T Landfill in Marshall
'84 '85 '86 ’'87 '88 '89 '91 '92 '93 '94 '95 County.
year

Source: KY Division of Waste Management

More Inspections, Fewer Hazardous Waste Violations Cited in 1995

Each year, the Division of Waste Management conducts inspections of genera-
tors and the 91 facilities that have permits to treat, store, or dispose of hazardous
waste. Hazardous waste inspections have steadily increased since 1990, reaching a
record high of 1,783 in 199%igure 31).

Although there were more inspections, the number of violations has decreased.
Most hazardous waste violations were paperwork in nature, according to state offi-
cials. During 1995, 28 facilities were assessed fines, ranging from $500 to $100,000.

Figure 31 Hazardous Waste Enforcement and Compliance Trends in Kentucky

2,000 1,200 i i IF
oenalties (thousands of dollars) Violations by Type of Facility (1995)
1,800 1,783
| @ inspections 1,579 —-1,000_, * (290 generators***
5 1,600 _ . = other* (32%) 58%)
B 1.400- g rotice of 1387 9L 3
a violations 1,247 —800 =
5 1,200 \ 9
= L
8 1,000 66 600 %
2 800 N\ o other
8 600 40 1400 g TSDs***
= = (6%)
2 400- )
374 200 commercial
200
00 7, TSDs**
0- —=-_ 0 (5%)
1989 1990 1991 1992 1993 1994 1995
year
*Used oil marketers, transporters, non-notifiers, limited quantity generators, illegal disposal. **Permitted treatment, storage
disposal facilities that receive waste from off-site. ***Large and small quantity generators. ****Permitted treatment, storage,
disposal facilities that process waste on-site. Source: KY Division of Waste Management
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Contaminated waste sites

in Kentucky continue to
pose threats to human
and environmental
health. In the past two
years, more than 500
sites have been identi-
fied.

Reported waste sites in
Kentucky now number
1,710. Investigations at
1,100 of these sites
confirmed contamination
at all but 50. Progress
toward the clean up of
contaminated waste sites
continues. Since Dec.
1994, 220 sites have
been remediated by
responsible parties.

Waste sites are located
throughout the state.
The largest number of
reported sites, 343 is in
Jefferson County.
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563 New Potential Contaminated Waste Sites Identified in Past Two Years

Contaminated waste sites continue to pose threats to human and environmental
health. In the past two years, more than 500 sites have been identified. Reported
waste sites in Kentucky now number 1,710. Investigations at 1,100 of these sites
have confirmed contamination at all but G0gure 32). Waste sites are located
throughout the state with the largest number in Jefferson Ctintyre 33).

Progress toward the clean up of contaminated waste sites continues. Since Dec.
1994, 220 sites have been addressed by responsible paigies 32). Another
160 sites had removal actions and 44 had more extensive cleanup activities con-
ducted by the state in the past two years where the responsible party could not be
identified or was financially unable to remediate the site.

State monies to address abandoned waste sites are provided through the KY

Hazardous Waste Management F(fadure 34). The fund, established by the Gen-
eral Assembly in 1981 and later amended in 1990, is financed through a fee on
hazardous waste produced. Each year, about $2.2 million is collected from hazard-
ous waste generators to finance the fund. But many sites remain in need of cleanup
and hundreds of new sites are discovered each year. Resources and personnel to
address these sites are limited. The state is only able to address about 22 sites a year.
Currently, 25 high-priority sites are now in some stage of remedi@tignre 35).

Figure 32 Status of Contaminated Waste Sites in Kentucky

potential sites 1,147
investigated 8941 1206
number with |
contamination a2
cleanup by state [13
priority sites {l 31
cleanup by state
nonemergency S22
I
cleanup by o
responsible parties | @ asof Dec. 1994
federal superfund |l 50 B asof Sept. 1996
[ [ [ [ [ [
0 300 600 900 1200 1,500 1,800

Source: KY Division of Waste Management number of sites

Figure 33 Reported Contaminated Waste Sites in KY (1995)

[ 40 - 61 sites reported
Il 20 - 39 sites reportedefferson
[ 10 - 19 sites reportegsa3 ot

[ 1 - 9 sites reported
1 0 sites reported

Note: Contaminated or potentially contaminated sites. Source: KY Div. of Waste Management
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Figure 35 Priority

Figure 34 Expenditures from Kentucky Contaminated
ontaminate

State monies to
address abandoned

Hazardous Waste Management Fund

. Waste Sites in K
waste sites are County Site
federal superfund p— provided through the Boyd
sites (20 sites) Kentucky Hazardous JalrirEe Fats BT
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state lead sites 2 096 04 ] perty
(44 sites) : Sa0 financed from a fee | Carlisle
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*
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Franklin
Environment Salvage
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290,155 Kentuckians Live Within 4 Miles of a Federal Superfund Site G
Twenty of the 1,227 federal NPL (national priority list) federal Superfund si e'yson
are located in Kentucky. Federal NPL Superfund sites are considered the cou fé‘f'é:enup
worst contaminated sites. An assessment conducted by EQC of the 20 federal jeff Meade Landfill**
Superfund sites located in the state using Landview I, a mapping software
gram, found that 290,155 Kentuckians, or 8% of the state's population, live within Kent Records
a four-mile radius of a contaminated site, of which 42,389 are children nine yeargdustrial Haulers***
of age and youngéFigure 36). Eight of the 20 sites are located in areas where th Hopkins
median household income is below the state average.
The U.S. EPA has primary authority for ensuring the clean up and manageméfiferson
of federal Superfund sites. Progress, while often times slow, has been made {g- Exmet
. . . . ively Battery Dump
ward the containment or remediation of Kentucky's 20 federal Superfund si Kenton
Clean_up activities at six sites — A.L. Taylor (Valley of the Drums), Leg’s Lan Bl Lk ©ree
Landfill, Newport Dump, Howe Valley, Distler's Farm, and Distler’s Brickyard  ponaldson Art Sig
— have been completed and the sites are now in long-term maintenance. Lawrence
For many federal Superfund sites, monitoring and maintenance will last forRoe Creek Landfill*}
many years. For example, Maxey Flats, a federal Superfund site in Fleming Cour Marion
will likely be monitored for hundreds of years. Four hundred responsible partic ~ Allen Chemical***
recently agreed to pay $60 million to contain the 4.75 million cubic feet of mostlyMcCracken
low-level radioactive waste disposed at Maxey Flats during 1963 to 1977. It could Rottgering We
take as long as 35 to 100 years for the disposal cells to settle before a perma iRl
. . . . - Derby Tank & Ca
cap is constructeq at the site. In the meantime, workers_wnl remove 3 m'|II| ‘Wuhlenberg
gallons of contaminated water and install temporqry plas_tlc covers a_t the site Primary Recovery**
The federal Superfund law has been the subject of intense national debi Ngjson
The program has been criticized for the length of time, costs, and remedies ug BC Battery
to clean up sites, mismanagement of sites, responsible party liability, and oth&varren
legal issues. Fourteen years after the law was enacted, only 304 of the 1,227 NPL Rad Chemical
Superfund sites (23%) had cleanups compl&t&tie average cost to clean up a = Woodford
Superfund site is $30 million. Last year, the U.S. EPA announced 20 reforms to_Caldwell Burn Site
make the program more efficient. Congressional efforts to reform the Comprex cderal Superfund site
. . . T **QOld landfill
hensive Environmental Response, Compensation, and Liability Act (CERCLA «gesponsible party to
otherwise known as Superfund), has been ongoing since 1994. Several bills ha¥enduct cleanup.
been introduced to reform the Superfund law by reducing litigation, requiring Source: KY
greater consideration of the future uses of the site in assessing risk and selec iﬁI&jiSiO” of Waste
cleanup remedies, and reducing costs while speeding cleanups. anagement

Sawdust Fire

Jesse Gibspn

>

=
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The U.S. EPA has
primary authority for
ensuring the cleanup
and management of
federal Superfund sites
Progress, while often
times slow, has been
made toward the
containment and
remediation of
Kentucky's 20 federal
Superfund sites.
Cleanup activities at si
sites — A.L. Taylor
(Valley of the Drums),
Lee’s Lane Landfill,
Newport Dump, Howe
Valley, Distler’s Farm
and Distler’s Brickyard
— have been complete
and the sites are now ir
long-term operation
and maintenance.

For many federal
Superfund sites, moni-
toring will last for
years. Maxey Flats, a
Superfund waste site in
Fleming County, will
likely be monitored for
hundreds of years.
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Figure 36 Status of Federal Superfund Sites in Kentucky

Population Median Cleanup

Cleanup Cos

Site Listed 4 miles* Income** Phase dollars***

A.L. Taylor-Valley of Drums 1981 42,178 $27,838 O&M $800,000

. Brooks—Bullitt Co.
B.F. Goodrich/Airco (2 sites) 1982 4,430 $24,585 remedy $1.3 millio
Calvert City—Marshall Co. designed
Distler Brickyard 1982 2,558 $17,997 O&M $7.4 million
West Point—Hardin Co.
Distler Farm 1982 4,048 $19,528 O&M $1.2 million
Louisville-Jefferson Co.
Lee’s Lane Landfill 1982 49,028 $26,687 O&M $2.2 million
Louisville-Jefferson Co.
Newport Dump 1982 94,183 $24,730 0O&M $516,000
Wilder—Campbell Co.
Smith’s Farm 1984 20,595 $29,504 cleanup  $26.4 millig
Brooks—Bullitt Co. underway
Maxey Flats 1986 1,948 $21,808 remedy  $60 million
Hillsboro—Fleming Co. selected
Howe Valley 1987 1,675 $15,542 0O&M $345,525

d Howe Valley—Hardin Co.
Red-Penn Sanitation Co. 1989 17,038 $36,712 no action

1 Peewee Valley—Oldham Co. deferred to state****
Tri—City Indstrl. Disp. Site 1989 8,221 $24,923 cleanup  $3 million
Brooks—Bullitt Co. underway
Brantley Landfill 1990 1,884 $17,871 remedy $1.5t0 $4.2
Island—McLean Co. designed million
Caldwell Lace & Leather 1990 1,361 $20,703 no action
Auburn—Logan Co. deferred to state
Fort Hartford Coal 1990 767 $16,750 remedy  $8.9-10.3
Olaton—Ohio Co. selected million
General Tire & Rubber 1990 8,078 $18,510 no action
Mayfield—Graves Co. deferred to state****
Green River Disposal Site 1990 2,381 $22,623 cleanup  $11 million
Maceo—-Daviess Co. underway
Paducah Gaseous Diff. Plant 1992 7,960 $28,721 site study not
Paducah-McCracken Co. determineq
National Southwire Alum. 1992 12,572 $23,926 site study not
Hawesville-Hancock Co. determined
National Elec. Call 1992 9,250 $23,926 remedy  $2.3 million
Dayhoit-Harlan Co. selected

*1990 census. ** 1990 median income of households within 4-mile radius of site. State mediar
household income in 1990 was $22,534. ***Includes only actual cleanup costs. Remedial inve
tions and studies for a site, which are not included in this total, can range from $100,000 to mi
of dollars per site. ****State does not concur with the U.S. EPA, no action finding.

Source: KY Division of Waste Management, Landview Il, U.S. EPA

—

n

1
stiga-
lions

Louisville Selected as Pilot for U.S. EPA Brownfield Initiative
Contaminated commercial and industrial sites in urban areas, known as
brownfields, have received increased attention in recent years. A U.S. Government
Accounting Office report estimates there are 130,000 to 450,000 brownfields across
the country. The cleanup of these sites is estimated to cost $650Billion.
Financial lenders and purchasers are reluctant to invest in brownfields due to
liability concerns and instead have turned to developing more pristine "greenfields"
in the suburbs and rural areas. The impacts of brownfields are great, posing health
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risks, reduced property values, and loss of tax revenues. Many of these siteﬁ]gréity of Louisville

disproportionately located in communities of color and in poor neighborhoodshas been selected as one
The 1996 Kentucky General Assembly passed Senate Bill 219 which addeq)ﬁg\./s. EPA's 50

eral new provisions to address brownfields. The law sets up a mechanism to r%i%\f\?nfield projects to

a public entity from further responsibility for environmental assessment and cleggggss’ safely clean up,

of the site upon issuance of a letter from the state relieving the entity from fuﬁnarsustainably reuse

responsibility. The intent is to provide private interests incentive to acquire %q\/nfields. Brownfields

develop brownfields by releasing them from any future site liability. in Louisville cost the city

The U.S. EPA has also proposed a new effort to clean up and rede 638& $8.7 million

brownfields. The U.S. EPA Brownfield Initiative, launched in Jan. 1996, isan e ﬁually in lost property

to attract investment by streamlining regulations. Brownfields legislation has $%evenues and have

been introduced in Congress to address liability issues and provide ﬁnandals?b‘rrﬁﬁcantly affected the

port to states to help clean up these sites. evitalization of inner-
The City of Louisville was selected in 1995 as one of U.S. EPA's 50 Browmiﬂg ;eighborhoodéz.

projects to assess, safely clean up, and sustainably reuse brownfields. Brow

in Louisville cost the city about $8.7 million annually in lost property tax revenues

and have significantly affected the revitalization of inner-city neighborh8ods.

Louisville chose the Ni-Chro Plating site as its brownfield pilot project. The site

was a former metal plating plant located in the city's heavy industrialized corridor.

The corridor encompasses 5,401 acres including the city's most distressed neigh-

borhoods. The brownfields program in Louisville has statewide implications, as

these sites are know to exist even in the smallest of towns throughout Kentucky.

Underground Storage Tanks

Underground petroleum and hazardous chemical storage tanks began to b@%@round storage
lated in Kentucky in 1986. These tanks can pose pollution threats to drinking watgls (USTs) were
supplies and the environment. State and federal laws now require undergroun fd to meet release
that store petroleum or hazardous chemicals to be registered and be closed, remjgigsion requirements
or upgraded to meet various protective measures by 1998. by Dec. 22, 1993. As of

] ) ] 1995, 55% of the active
Half of the 20,368 Active Tanks Will Require Closure, Removal, or tanks in Kentucky met
Upgrading to Meet 1998 Federal Requirements release detection rules.

Underground storage tanks (USTs) were required to meet release detection re-

guirements by Dec. 22, 1993

As of 1995, 55% of the ac- Figure 37 Underground Storage Tanks in KY
tive tanks in Kentucky met 0

release detection rules. By B tanks closed* (thousand)

1998, tanks must meet spill, 70 , .

overfill, and corrosion pro- ~_go | B tanksregistered” (thousand)

tection requirements. As of| 3 == active tanks (thousands)

1995, 30% of the active tanks § =05

in Kentucky met spill pre- | 2 40 s 37 38 38 3 3 4 A0 2
vention, 28% met overfill, | 4 |_ r

and 50% met corrosion pro- & S s ST
tection requirements. ltises- ~ 2 :20
timated that half of the | 10
20,368 active tanks will re-

quire closure, removal, or up- 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
grading to meet the 1998 fed- year

eral requirement§-igure 37 *Cumulative yearly total. Source: KY Division of Waste Management

& 38).
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By 1998, tanks must
meet spill, overfill, and
corrosion protection
requirements. It is
estimated that half of the
20,368 active tanks will
require closure, removal,
or upgrading to meet the
1998 federal require-
ments.

Investigations at 6,000
UST facilities in Ken-
tucky detected soil or
water contamination at
9%, or 534 tank sites
which required long-term
cleanup. There has also
been a 93% increase in
emergency releases
reported by USTs be-
tween 1990 and 1995,
from 35 to 530.
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Figure 38 Registered Active Underground Storage Tanks (1996)

1 27 -78tanks
B 79 - 140 tanks
Bl 141 - 219 tanks
B3 220 - 443 tanks

2,342 tank

Note: Includes registered petroleum and hazardous chemical underground storage tanks
regulated by the state. Source: KY Division of Waste Management

Investigations at 6,000 UST facilities in Kentucky detected soil or water con-
tamination at 9%, or 534 tank sites which required long-term clgamoe 39).
There has also been a 93% increase in emergency releases reported by USTs be-
tween 1990 and 1995, from 35 to 530. This increase is attributed to programmatic
changes that have allowed for better tracking of releases, new regulations requiring
release detection, and the aging of many tanks.

UST Inspections Increase, More Violations Discovered

Efforts to bring USTs into compliance with federal and state rules are ongoing.
In 1995, there were four times as many inspections of tanks as were conducted in
1994(Figure 40). Consequently, more violations were cited and penalties assessed
than in previous years. The increase was largely due to an effort to make the state
UST program more efficient and clear out the backlog of cases. Many violations
were administrative in nature. During 1995, 53 UST facilities were assessed fines

Figure 39 Underground Storage Tank Contamination in KY

B tank sites with confirmed contamination*
500
=—@== cmergency release reports
400
z
€ 300
>
c
200
100 75 10- 101 78
] 71
5 3 ,_J |4_9|
0_—5-'-&': T T T T T T T

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
year
*Groundwater and/or soil. Source: KY Division of Waste Management
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Figure 40 Underground Storage Tank Enforcement and In 1995, there were four
Compliance Trends in Kentucky times as many inspec-
tions of tanks as were
D inspections 119,490 120,000 CondUCted in 1994 .
8,000 _ o Consequently, more
7000 W noticeof violations 100,000 violations were cited and
5000 —A penalties (dollars) penaltlgs assessed than
’ | 50,000 in previous years.
& 5,000 g During 1995, 53 UST
S NG 5614 |-60,0003 facilities were assessed
= & fines ranging from $100
3,000 to $5,000.
2,000
1,000
o2 lieil
o—-@ r481

|
1989 1990 1991 1992 1993 1994 1995

year

Source: KY Division of Waste Management

ranging from $100 to $5,000.

The state program to register tanks and review corrective action plans led to a
significant backlog of cases due to a lack of resources and personnel. In Dec.T995, _
a two-year backlog of more than 3,000 applications was awaiting review. The G4l§-State risk-based UST
net for Natural Resources and Environmental Protection initiated a project to t&tgiards went into
the backlog of cases. Between Jan. 1996 and March 1996, the Cabinet asserfifetf APril 18, 1994.
workgroup of 42 employees to process the 3,266 UST cases using risk-based 8¢ Standards consider
dards. The state risk-based UST standards went into effect April 18, 1994. THBET soils, depth to
standards consider type of soils, depth to groundwater, environmentally sengfRdwater, environ-
features, drinking water impacts, and fumes in structures to determine cleanugge@t-a”y sensitive
els. The Cabinet does have the option of reopening a UST case to take further SaigfeS: drinking water
if contamination problems are suspected. To date, 10 UST cases have been red s, and fumes in
structures to determine
Fund Finances 896 UST Projects at $106.1 Million cleanup levels.

The Petroleum Storage Tank Assurance Fund was established in 1990. The pur-
pose of the fund is to provide insurance to tank owners and help pay for tank site
cleanups. The state law was later amended in 1994 to help raise additional money to
pay for tank site cleanups. The law now provides for a fee of 1.4 cents per gallpp&ke are 600 UST site
motor fuel sold in the state to finance the fund. The Fund is administered by|hups underway with
Office of Petroleum Tank Environmental Assurance Fund. a projected average cost

As of Oct. 1996, $106.1 million has been obligated from the fund to 896 apks147 809 per site.
cants and approximately $25.2 million remained unobligated. The fund has aBRisihup costs at tank
$24.2 million in potential obligations awaiting processing. To date, 296 of the funglgdk are expected to
projects have been completely remediated at an average cost of $47,809 pgfesiife due to the use of
There are 600 UST site cleanups underway with a projected average cost of $146®0& ate risk-based UST
per site. Cleanup costs at tank sites are expected to decline due to the use ofsgiig@rds.
new risk-based UST cleanup standards. It has taken, on average, one year toobli-
gate monies to reimburse tank owners for corrective action costs. It is anticipated
that a recent restructuring of the agency responsible for administering the funds
will speed the time it takes to process a claim.
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Figure 1 Generation of Toxic Chemicals in KY

1996 State of Kentucky's Environment

Toxics

Every day, the typical person comes in contact with some of the 70,000
chemicals registered for commercial use — from household cleansers used in
our homes to the gasoline we put in our éaxgarly six trillion pounds of these
chemicals are produced each yeghe potential public health and environmental
risks posed by industrial and other chemicals used in society are just beginning to
be understood. However, most have not been tested to determine their short- and
long-term effects or combined effects on people, wildlife, and ecosy$tants.
new chemical threats are discovered each year. For example, in 1996 after testing
imported vinyl mini-blinds, the U.S. Consumer Product Safety Commission alerted
the public that these blinds present a lead poisoning hazard for young children.
ThisState of Kentucky's Environment Repestiews the risks posed by toxic
chemicals. The report includes information on the generation and release of indus-
trial toxic chemicals to the environment, pollution prevention trends, agricultural
and lawn-care chemical-use trends, and toxics in the home.

Industrial Toxic Chemicals

Industrial toxic chemical wastes are produced as by-products of the manufac-
turing process. One source of data to measure industrial toxic generation and emis-
sions is the Toxic Release Inventory (TRI). The inventory was established in 1988
as part of the federal Emergency Planning and Community Right-to-Know Act of
1986. The act requires certain large manufacturers to self-report to the public the
amount of more than 300 toxic chemicals generated, disposed in landfills, released
to the air or water, or oth-
erwise managed on- or

LU ——— = off-site* (The TRI list
S management* 4243 4| | was recently increased to
500 off-site 379 more than 600 chemicals
transfers for i
— o s for reporting year 1995.)
S management .
- 20p.| M onsite rdences 585 Mllllon Pounds
g o] of Toxics Generated
= 200 During 1994 in KY
= S In 1994, the most re-
81 83 cent year which data is
100} available, 22,744 facili-
ties in the U.S. reported

generating 6.13 billion
pounds of toxic chemi-
cals. In Kentucky, 423

, . : industrial facilities re-
Note: Previous yearly totals are not adjusted for newly added og} generating 585 8

‘88
(335) (349) (430)

'89 '90 '91 '92 '93

(441) (446) (445)

'94
(423)

year
(number of reporting facilities)

deleted chemicals. Data not required to be reported on recycl ‘?”_ed
and energy recovery for 1988-1990. *On-site category was '”'On pounds of TRl
added in 1991 and includes chemicals generated, treated, andChemicals that ye&Fig-

recovered at the site of generation. ure 1). This amounts to
Source: Toxic Release Inventory Reports 154 pounds of toxic

>
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Figure 2 Major Generators of TRI Toxic chemicals for every Kentuckian. The major generators
Chemicals in Kentucky (1994) of TRI chemicals in the state are the chemical, primary

and fabricated metals, and paper/allied products indus-
try (Figure 2).
It should be noted that the TRI inventory has serious

transportation
equip. (3%)

rubber/plastic other (6%)

products (4%), limitations when it comes to detailing toxic releases and
p“Fr’]Lt'méS'(“"{(}%)/ measuring reduction trends. Chemicals are continually

added to or deleted from the TRI list, making yearly com-
parisons difficult, and the TRI does not include many
chemicals. While the number of chemicals required to
be reported was recently increased from 343 to 629 for

paper/alied
products (9%)

fabricated the 1995 reporting year, the U.S. Environmental Protec-
metal's (12%) tion Agency (U.S.EPA) estimates that the TRI only ac-
Sheres k) counts for 5% of the total releases of toxic chemicals to

primary metals alied products ' the environment.Many generators of toxic chemicals

(15%) (48%) such as incinerators, utilities, mineral extraction pro-
Note: Based on the generation of 585.8 million pounds of togesses, and waste management facilities are not required
chemicals by those KY manufacturers required to report undgs report. And the annual threshold for those companies
the federal TRI. Source: Toxic Release Inventory Report reporting is 25,000 pounds if the chemical is processed
or manufactured and 10,000 if the chemical is otherwise used. Also, facilities with
In 1994, the most recent less than 10 employees are not required to report to TRI.

year which data is The U.S. EPA's recent efforts to expand TRI toxics reporting to 6,400 new facili-
available, 423 industrial ties including petroleum bulk terminals, coal mines, and chemical wholesalers have
facilities in Kentucky come under fire by industry groups claiming these facilities are already heavily
reported generating regulated. Despite these limitations, the TRI is still an important source of data on

585.8 million pounds of the generation and release of industrial toxic chemicals.

TRI chemicals. This _ _ _ .
amounts to 154 pounds 10Xic Releases to KY's Environment Decline 57% Since 1988

of toxic chemicals for Most industrial toxic chemicals in the state are managed on the site of generation,
every Kentuckian. The  Primarily through recycling and treatmeftgure 1). However, in 1994, 36.2 mil-
major generators of TRI lion pounds of industrial toxic chemicals were reported released to Kentucky's en-
chemicals in the state  Vironment. That year, nationwide releases totaled 2.26 billion pounds. Kentucky

are the chemical, pri- ranked 21st in the nation for total 1994 TRI toxic chemical rel€ases.

mary and fabricated Some areas of the state have a larger concentration of industry and thus a greater
metals, and paper/allied burden and potential environmental or health risks from tdkicsire 3 & Table

products industry. on page 15) Eight counties accounted for 68% of the toxic chemical releases in

1994 (Ballard, Hancock, Jefferson, Logan, Marshall, Scott, Simpson, and Woodford).

The top ten chemicals released to the air, water, and land are lisiediia 4.
Documenting industrial toxic chemical release trends is difficult because report-

Some areas of the state jng requirements have changed nearly every year. But based on the data reported by

have a larger concentra- industrial sources, the total releases of TRI toxic chemicals to Kentucky's environ-

tion of industry and thus  ment have declined 57% between 1988 and IBRdire 1).

a greater burden and

potential environmental - Toxjcs Releases Decline to Air 25%, to Water 71% Since 1988

or health risks from Most of toxic releases reported in Kentucky are to the air. In 1994, air releases

toxics. Eight counties  4ccounted for 97% of the toxic emissions. Reported toxic air releases have declined

accounted for 68% of the 2504, petween 1988 and 198@igure 5). A more detailed discussion of air toxic

toxic chemical releases ingmissjons appears in the 1996 State of Kentucky's Environment Report on Air Quality

1994 (Ballard, Hancock, \hich can be obtained from EQC.

Jefferson, Logan, An estimated 3.2 million pounds of TRI chemicals were also reported released to
Marshall, Scott, SImpson giate waterways from 1988 through 1994. But trends reveal that the yearly amount
and Woodford). of toxics discharged to waterways is declining. In 1994, 403,292 pounds of toxic
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Figure 3 Toxic Chemical Releases in KY and Leading Counties (199

Pounds released Scott
10 Woodford 1,043,213
B 1-9,999

[110,000-99,999

[1100,000-999,999
[ 1,000,000-
10,0460,568

Hancock
1,553,922

l

\ Simpson 1,531,648
Marshall 5,118,034 Logan 1,348,758

Source: Toxic Release Inventory Report

chemicals were reported released to waterways, an 18% decrease from 1993
71% reduction since 1988igure 5). Of the 13 river basins in Kentucky, the Ten
nessee River received the greatest burden of toxic chemical discharges from
tucky industries since 1990, followed by the Big Sandy and Ohio (iveysre 6).2

During 1994, there was no underground injection of toxic chemicals reporte
Kentucky(Figure 5). Theonly facility in the state with permitted injection wells
E.I. DuPont in Jefferson County, found a market for the hydrochloric acid it
been injecting and closed its two injection wells in 1992.

Releases to the land, which include impoundments and landfills, show decl
trends(Figure 5). Land releases have fallen 82% since 1988. The decline is pri
rily attributed to one facility, Newport Steel, reducing its land releases from
million pounds in 1988 to zero releases in 1994. The company is no longer dis
ing of its hazardous waste in its on-site landfill in Campbell County and is 1
recycling much of this waste.

Most Chemicals Transferred Off-Site are Recycled

Toxic chemicals generated in Kentucky and transferred off-site for dispos
treatment have varied from year to ygagure 1). In the past few years, the amourn
of toxics transferred off-site by Kentucky facilities for waste management has sh
declining trends, from 88 million pounds in 1993 to 73 million in 1994,

Figure 5 Toxic Releases to Kentucky's Environment

Figure 4 Top Ten
Toxic Chemicals

Released to KY's Air,
Water, Land (1994)

Air Releases (Ibs.)

Toluene (6,200,555)
Methanol (5,045,316)
Xylene (4,231,861)
Chlorodifluoromethane
(2,329,742)
Dichloromethane (1,177,328
Glycol Ethers (1,075,992)
Methyl Ethyl Ketone
(1,019,709)
Trichloroethylene (1,009,10
Hydrochloric Acid (874,150)
1,1-Dichloro-1-fluoroethane
(766,752)

Water Releases (lbs.)
Ammonia (159,119)
Methanol (74,600)

Chlorine (37,103)

Zinc Compounds (20,849)
Formaldehyde (14,748)
Methyl Ethyl Ketone (13,365
Hydrogen Fluoride (13,150)
Tert-butyl Alcohol (10,824)
Hydrochloric Acid (9,535)
Manganese Compounds
(5,943)

Land Releases (lbs.)

Aluminum (570,005)
Copper (72,575)
Manganese (56,255)
Copper Compounds (18,265
Manganese Compounds
(16,014)

Chromium Compounds
(15,838)

Zinc Compounds (13,005)
Chromium (11,284)
Nickel (10,758)

Ethylene Glycol (8,862)

toxic air 4r.0

emissions

toxic discharges
to waterways

land releases
(landfills, landfarms,
impoundments

Il 1988
1990
H 1992

Il 1994

T
50

underground
injection

pounds (million)

Note: Releases on-site of generation. Source: Toxic Release Inventory Reports

Figure 6 Reported
Toxic Chemical

Discharges to KY
Waterways

River
Basin

Ibs. Released

(1990-94)
TN River 1,459,177
Big Sandy 346,373
Ohio 316,538
MS River 299,450
Ohio Tribs.* 92,250

Barren 79,548
*White Oak watershed.
Source: Environmental
Working Group
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Figure 7 Toxic Transfers Off-Site Most of the chemicals transferred off-site were recycled or burned
T MIGCE RIS e EEINEECISZYMN in industrial boilers for energiFigure 7). Copper, lead compounds,
energy recovery (12%)  recycling | and manganese comprised 47% of the toxic chemicals recycled. Or-
71%) ganic solvents are also commonly recycled.

”ea(ﬁﬂs/'g About 12% of the toxics transferred off-site were treated to render
_ /// them nonhazardous. Kentucky facilities sent 7.3 million pounds off-
disposal e // \ site for treatment in 1994, compared to 9.57 million pounds in 1993

4% - .
() and 15.9 million pounds in 1988. Treatment can take several forms,

wastewater . . . . . . . .
treatment including physical neutralization and incineration.
plant (2%) Kentucky industries also reported discharging 1.8 million pounds

of toxic chemicals to publicly owned wastewater treatment plants
Note: Based on 73 million pounds of toxics | during 1994, compared to 2.1 million pounds in 1993 and 2.8 million
transferred off-site by KY companies. pounds in 1988. Although the U.S. EPA does not consider industrial
Source: Toxic Release Inventory Report | qyjc chemical discharges to publicly owned wastewater treatment
plants as direct releases, they estimate that about 10% of these transfers pass un-

Most of the 73 million  yeated through wastewater systems and are discharged to waterways.
pounds of toxic chemi-

cals transferred off-site
in 1994 by Kentucky
industries were recycled
or used for energy
recovery.

Kentucky Net Exporter of Toxic Chemical Waste

Kentucky is a net exporter of toxic chemical wébstgure 8). In 1994, 50 mil-
lion pounds of chemicals were shipped to other states. About 88% of the waste
transferred out of state was recycled or used as fuel for energy. Kentucky received
30 million pounds of toxic chemicals from other states for treatment and disposal.
About 63% of this waste was recycled or used as an energy source. Unfortunately,
the TRI database in not programmed to easily summarize data to determine what
Kentucky is a netex- ~ companies in Kentucky are major shippers of toxics out of state or are receivers of
porter of toxic chemical {0oXic chemicals imported into the state for treatment or disposal .

waste. In 1994, 50
million pounds of
chemicals were shipped
to other states. About
88% of the waste trans-
ferred out of Kentucky
was recycled or used as
fuel for energy.

Ten Facilities Release 54% of Toxic Emissions in 1994

Ten facilities accounted for 54% of the total on-site releases of toxic chemicals
in 1994. Five of these facilities have reduced toxic emissions sincéRig88: 9).
For example, Air Products in Marshall County cut releases by 55% and American
Synthetic Rubber reduced emissions by 42%. A listing of the top ten industries
releasing toxic chemicals to the air, water, and land in Kentucky during 1994 ap-
pears inFigure 10.

Priority Toxic Releases

Figure 8 Toxic Chemical Exports/Imports in Kentucky and Transfers Fall 39%
In Kentucky, industries
70 have reduced the total re-
63 transfers out of state for
60- 60 [ energy recovery and leases and transfers of 17
54 recycling* high-priority chemicals by
701 8 39%, from 31.8 million
] 44 transfers out of state for ; ;
= 40- ] trestment/cisposal pounds in 192_38 to 19.4'T mil-
E 34 lion pounds in 1994Fig-
é 30+ 2526 25 5, 25 || & transfers nto Kentucky for | | Ure 11). Priority toxics are
2 0. 20 |10 | [ B gdg e ™ TRI chemicals that have
1 been targeted for reduction
10 4 5 o - transfers into Kentucky for by the U.S. EPA because
treatment/disposal h . .
o they are highly toxic, used
1988 1989 1990 1991 1992 1993 1994 in large volumes, or pose a
year significant risk to public
*Facilities not required to report or delineate chemicals transferred for recycling and energy health and the environ-
recovery prior to 1991. Source: Toxic Release Inventory Reports ment. The U.S. EPA estab-
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Figure 9 Top 10 Facilities Releasing Toxic Chemicals in KY

DuPont

(Jefferson)

Air Products
(Marshall)

Am. Synthetic Rubber
(Jefferson)

Osram Sylvania
(Woodford)

Elf Atochem
(Marshal)

Ford Motor
(Jefferson)

Brown Printing
(Simpson)
Westvaco Corp.
(Ballard)

Toyota Motor Mfg.
(Scott)

Ahlstrom Filtration
(Hopkins)

I 31.09

Il 1988
B 1994

T

w w
20 25 30

I
10
pounds (millions)

35

Note: Reported releases on-site. Source: Toxic Release Inventory Reports

lished a voluntary pollution prevention program, entitled 33/50, in 1991
promote the voluntary reduction of these 17 priority chemicals 33% by 1
and 50% by 1995, using 1988 as the base year. Nationwide, 1,300 comg
are participating in the 33/50 program. Seventy-six of those companies
facilities in Kentucky?®

The total on-site releases and transfers off-site for further waste mar
ment of the 17 priority toxics generated in the state have declined, with
exception of two chemicals. Benzene increased 56% between 1988 and
due to rise in demangFigure 12). Benzene, which is an important compg
nent of unleaded gasoline because of its antiknock characteristics, is a h
carcinogen that can also effect the nervous system and is toxic to the en

ment. Trichloroethylene also increased 33%. This chemical is a potentia

Figure 10 Top Ten
Releasers of Toxic

Chemicals in KY (1994)
To Air-Company, County (Ibs.)

DuPont, Jefferson (3,233,381)
Air Products, Marshall (3,172,655
Am. Synthetic, Jefferson (2,963,6
Osram Sylv., Jefferson (2,413,755
EIf Atochem, Marshall (1,475,615
Ford Motor, Jefferson (1,343,275
Brown Print, Simpson (1,334,275
Westvaco, Ballard (1,062,155)
Toyota, Scott (1,022,055)
Ahlstrom Filt., Hopkins (959,860)
54% of state total air releases

To Water-Company, County (lbs.)
ISP Chemicals, Marshall (141,077
Westvaco, Ballard (71,500)
Ashland Petroleum, Boyd (69,692
EIf Atochem, Marshall (24,485).
TVA, McCracken (21,000)
Willamette, Hancock (17,100)
U.S. Bureau Prison, Fayette (13,0
Air Products, Marshall (10,755)
AK Steel, Boyd (7,395)

EIf Atochem, Carroll (3,966)

98% of state total water releases
To Land-Company, County (lbs.)
Imco Recycling, Butler (670,790)
Dravo Lime, Mason (23,482)
Alcan Ingot, Henderson (21,120)
Dow Corning, Carroll (18,348)
ISP Chemicals, Marshall (15,586)
AK Steel, Boyd (15,015)

Rohm and Haas, Jefferson (13,00
KY Leather Co., Bell (6,174)
Westvaco, Ballard (4,050)

Dayton Walther, Carroll (3,205)
98% of state total land releases

man carcinogen that can also effect the nervous system and cause develop-
mental problems. WhilEigure 12 also shows that releases/transfers of heavy met-
als, such as mercury and lead have declined, heavy metals warrant particular con-

cern because they can reside in the environment for hundreds of years.

More Incentives Needed to Prevent Toxics Generation

02)

~

)

00)

The best way to minimize the threats posed by toxic chemicals is to elimiqq.}g best way to minimize
waste at every step of industrial process. There are many notable examples iNKgR aats posed by toxic
tucky where companies have worked to prevent the generation of toxics. FOLfXmicals is to eliminate
ample, MPD, a midsize manufacturer of electronic equipment in Owensboro, [ezia at every step of

duced the generation of trichloroethylene from 13,200 pounds in 1994 to 5

Hclstrial process.

pounds in 1995, while saving $7,000 in disposal costs. Dow Corning in Carrol
reduced all toxic emissions by 92% between 1988 and 1995 and releases of 17
priority toxics by 100%, while more than doubling production. The U.S. EPA re-
ports that the 1,300 companies participating in the 33/50 program at the national
level had met the 1995 goal to reduce 17 priority toxics by 50% for reporting year
1994. Areview of those 76 companies with operations in Kentucky participating in
the 33/50 program reveals that 31 facilities have met the 1995 50% reduction goal

for the 17 priority chemical@-igure 13).
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In Kentucky, industries
have reduced the total
releases and transfers of
17 high priority chemi-
cals by 39%, from 31.8
million pounds in 1988
to 19.4 million pounds in
1994. Priority toxics are
TRI chemicals that have
been targeted for reduc-
tion by the U.S. EPA
because they are highly
toxic, used in large
volumes, or pose a
significant risk to public
health and the environ-
ment.

While the releases and
transfers of 17 priority
toxics generated in
Kentucky have declined,
two of these chemicals
are increasing. Benzene
increased 56% since
1988. Benzene is a
human carcinogen that
can also effect the
nervous systems and is
toxic to the environment.
Trichloroethylene also
increased 33% since
1988. This chemical is a
potential human carcino-
gen that can also cause
developmental problems.

Toxics- November 1996

Figure 11 Top 10 Facilities Releasing Toxic Chemicals in KY

31.8

30
2 33/50 Goals
5 > 1992, 33% reduction goal
E 2 (21.3 million pounds)
21 —> 1995, 50% reduction goal
% (15.9 million pounds)
a 1

1988 1989 1990 1991 1992 1993 1994
year

Note: Based on releases on-site and transfers off-site for waste management. Does not include

transfers for recycling and energy recovery which were not reported until 1991. The yearly
totals are based on the reduction of priority chemicals by all KY facilities and not just those
participating in the national 33/50 program. Source: Toxic Release Inventory Reports

Figure 12 Releases and Transfers of 17 Priority Toxics in KY

benzene

cadmium/
compounds

carbon tetrachloride

Il 1988

1994

chloroform

chromium/
chromium compounds

cyanide/compounds

dichloromethane
(methylene chloride)

|ead/compounds
mercury/compounds
methyl ethyl ketone

methy! isobutyl ketone

methyl chloroform
(1,1,1—trichloroethane)

nickel/compounds

tetrachloroethylene
(perchloroethylene)

toluene
trichloroethylene

xylenes

T
10,000

T
0 2,000

4,000
pounds (thousands)

12,00C

Note: 33/50 or priority toxics are 17 chemicals prioritized for reduction by the U.S. EPA due to

their high toxicity, carcinogenicity, or high volume of release with potential environmental
impacts. This chart includes releases on-site and transfers off-site. Excludes transfers for
recycling and energy recovery which were not required to be reported until 1991.

Source: Toxic Release Inventory Reports

State of Kentucky's Environment Series



Toxics- November 1996

Many companies are getting assistance from the Kentucky Pollutiof =TI EN QAek]/{)
vention Center, which was created under state law in 1994, to help busEefela[sEIaI SRV i plo R0
voluntarily reduce wastes. The goals of this initiative are to reduce the giNEUTeaEIRZ (o]0 ([
tion of TRI toxic chemicals and hazardous waste 25% by 1997 and 50% Reduction Goal
year 2002, using 1987 as a baseline. Since 1990, the center, located at Company (county) % reduction
versity of Louisville, has performed 266 on-site inspections. During 199 Airtech Chemical (Boone) 100%
center also conducted 80 workshops which were attended by 5,000 peo [A)E'\?V\évgfni(fo)(’lce;rigﬁ/ioo%

Much more remains to be done to meet the state's goal to reduce the general Tireg(Graves) 100%
tion of toxic chemicals. At a recent pollution prevention forum hosted by linterlake (Bullitt) 100%
several participants expressed the need to implement the state Enviror National Southwire (Hancock) 100
Leadership Program passed in 1994 (KRS 224.46-335). The law incIU(gg'ttedEE‘zcrh' ((UM”C"(’:’:)a;?gs/)" L00%
cent|_ves for po_llutlpn prevent{on |nclud_|ng green product Iabe_llng, compl Florr)ida T”egénderson) 100%
credits, consolidation of requirements into one permit, offsetting volunta| niand Container (Jefferson) 100%
tions against future regulatory requirements, and accelerated review of p SKW Alloys (Marshall) 100%

The state has yet to promulgate regulations to implement the program. Am. Standard (Jefferson) 100%

Other recommendations suggested at the EQC forum include ;e‘;”ergs(gﬂe(gn”Lﬁsg')k?ngsfg %

m Utilize alternative enforcement actions aimed at reducing toxics. thes Rubber (Hafdin) 90%

m Establish community-based goals for pollution prevention. North Star Steel (Marshall) 87%

m Create a pollution prevention policy to guide the state's permitting, | Am. Olean Tile (Hancock) 86%
compliance, and enforcement programs. Phillips Lighting

m Provide state regulatory and/or economic incentives for pollution preve

m Conduct a pollution prevention campaign to educate corporate leaders

m Mandate a fee for those companies generating certain toxic chemicals

%

(Boyle, Madison) 86%

Emerson Elec. (Logan) 83%

Lord Corp. (Warren) 80%

Armco Steel (Boyd) 73%

Vista Performance (Jefferson) 719
Elf Atochem (Carroll, Marshall) 70
General Motors (Warren) 70%
Englehard Corp. (Jefferson) 61%
Green River Steel (Daviess) 61%
B.F. Goodrich (Marshall,
Jefferson, Knox) 59%

Gamco Products (Henderson) 599
Westvaco Corp. (Ballard) 56%
Air Products (Marshall) 54%

[=)

Toxics Impacts on Health and Ecosystems Are Hard to Assess

Assessing the impacts of toxic chemicals is difficult since little is kr
about the toxicity of most chemicals or their cumulative effects on healt
the environment. Of the 70,000 chemicals in the marketplace, only a sma
tion have been adequately assessed for toxic effects on humans and @
forms. EQC has compiled a chart on the known risks posed by the top
chemicals released to Kentucky's environmeiuure 14 shows that exposu

o

0

to 10 of these chemicals at certain levels can effect the nervous system
are potential carcinogens. It is important to note that several factors will
mine whether harmful health effects will occur upon exposure to a toxic ¢

Thomas Ind. (Christian, Ohio) 519
Note: Based on 1988-1994 reduc-
tions of 17 priority toxic chemicals
released on-site or transferred off-

cal. These include dose, duration, exposure to other chemicals, age, Sisite. Source: Toxic Release
style, and state of health. Inventory Reports

In addition, five of the top 15 TRI chemicals released in Kentucky are repros
ductive toxins and nine have been linked to fetus developmental defects. TheBx@sure to 10 of the top
EPA recently announced it plans to "flag" chemicals on the TRI list that have reppochemicals released to
ductive or fetus developmental effects to better incorporate gender considerafiengicky's environment
into risk assessment and standard-settiAgstate Birth Surveillance Registry, lo-at certain levels can
cated in the Cabinet for Health Services, will begin collecting information on @ftect the nervous system,
incidence of birth defects, still births, disabling conditions and their possible cals&sare reproductive
The registry should serve as an important tool to help identify possible linkdgas, two are potential
between birth defects and environmental conditions. carcinogens, and nine

have been linked to fetus

Toxic Hot Spots in State Studied developmental defects. A
The TR is a useful tool to identify those areas of the state where further irfyg&ber of factors such

tigation should be conducted into possible environmental and health effects [[$8gse and duration will

by toxic chemicals. One such study has been initiated in the KY-WV-OH 2,86¢ermine if harmful

mile tri-state area that contains 42 industries near Catlettsburg, KY, and Kerfgf{ggts will occur upon

WV. The Tri-State Geographic Initiative is a multimedia environmental study befgosure to a chemical.
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Figure 14 Potential Health and Environmental Effects of Top 15 Chemicals
Released to Kentucky's Environment

Pounds (1994)
Toluene 6,201,726 X X X X X X
Methanol 4,233,314 X X X X X X
Xylene (mixed isomers) 4,233,314 X X
Chlorodifluoromethane 2,329,742 X X X X X
Dichloromethane 1,177,648 X X X X
Glycol Ethers 1,076,296 X X X
Methyl Ethyl Ketone 1,033,074 X X
Trichloroethylene 1,009,102 X X X X
Hydrochloric Acid 896,102 X X
Aluminum (fume/dust) 864,698 X X X X
1,1-Dichloro-1-fluoroethane 864,688 X X X
1-Chloro-1,1-difluoroethane 766,772 X X X
Hydrogen Fluoride 743,970 X K
Ammonia 717,515 X X
N-Butyl Alcohol 689,311 X X X X | X

Note: Acute toxicity-toxicity that results from a single exposure. Cancer-potential human carcinogenic effects baset on curre
classification by U.S. EPA. Chronic toxicity-toxicity that results from repeated exposure over a long period. Developmental-
causing fetal developmental defects. Reproductive-causing reduced fertility or infertility, miscarriages. Neurotoxic-gféects|to
nervous system. Ecotoxic-chemicals that are toxic to aquatic and terrestrial organisms, both natural and agricultural. Smog-
ground-level ozone precursor. Ozone depleter-release linked to the thinning of the ozone layer. Source: KY DEP Risk Assessment
Branch, Toxic Release Inventory Report, U.S. Agency for Toxic and Disease Registry, Federal Hazardous Substances Database

conducted by state, local, and federal environmental agencies. The area has been
divided into six industrial clusters. In April 1996, six air toxics monitors became
fully operational in the Catlettsburg, KY, and Kenova, WV, cluster area which in-
cludes four major industries. The monitors will measure air toxics concentrations to
determine if levels pose a threat to public health and the environment. Monitoring is
expected to continue for one year then be moved to other industrial cluster areas.
The Calvert City Multimedia Project was initiated by the state in 1987 to assess
the impacts of industrial pollutants on public health and environmental quality.
Calvert City, in Marshall County, is home to several chemical and industrial plants.
During 1994, industries in Marshall County reported releasing 5.1 million pounds
of toxics to the environment, the second highest levels in thgstat&igure 3 &
table on page 15)Some of the findings from the project studies include elevated
air levels of VOCs and carbon disulfide, and degradation of the Cypress Creek
watershed. Reevaluation of the watershed in the early 1990s found the creek to be
recovering after industrial discharges were moved from the creek to the Tennessee
River. In addition, a greater incidence of non-Hodgkin's lymphoma and brain tu-
mors in males were discovered in the Calvert City area, although the cause is un-
known. While Kentucky has had a cancer registry sif€d, lack of funding and
resources have limited its capability to assess the relationship between cancer clus-
ters and toxic hot spots in the state. A federal health study was conducted in re-
sponse to public concerns that pollution from industrial facilities and a commercial
hazardous waste incinerator was causing cancer and other health concerns. The
results of the federal health study, issued in 1995, found that Calvert City residents'
health was similar to the health of people living 36 miles away in Cadiz. Environ-
mental interests in Calvert City have questioned the findings of the study, indicat-

The TRI is a useful tool
to identify those areas of
the state where further
investigation should be
conducted into possible
environmental and
health effects posed by
toxic chemicals.

In April 1996, six air
toxics monitors became
fully operational in
Catlettsburg, KY, and
Kenova, WV, area. The
monitors will measure
air toxics concentrations
to determine if levels
pose a threat to public
health and the environ-
ment.
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ing that industrial emissions could also be affecting the residents of Cadiz. —

There are other areas in Kentucky where toxic chemicals are alleged to b'% %e_ater |n_C||dence of
pacting public health. In Owenton, KY, two lawsuits were filed by residents in 18 Q-HOdgkm S I.ym-
claiming an auto parts manufacturing plant built near their town last year exszgma and bral_n tumors
them to a highly toxic chemical, nickel carbonyl, during a test run. The owng ales were d_|scovered
chose not to open the plant due to public opposition. An assessment conducf% %Calvert City area,
the state in 1996 found no evidence that a significant amount of the toxin wad e gh the cause Is
leased by the plant, although 10 pounds of the chemical could not be account @k&gwn. While Ken-

In Dayhoit, a lawsuit was recently settled between National Electric Coil and 5y has_ had a cancer
Harlan County residents who alleged exposure to vinyl chloride in well water. [F;I%Stry sincd 991, lack
company used the solvent at its plant, which operated from 1951 to 1985. 0 un(_jln_g an_d resources

Residents living in western Louisville near an industrial corridor known.hg%/e limited its capab_|l-
Rubbertown have expressed concern about possible health effects from expoé r‘tﬂott(?ssess the relation-
toxic chemicals. The neighborhoods around Rubbertown, a World War 11 indust etween cancer
chemical complex, are largely composed of low-income and minority people. T §te_rs and toxic hot
area of Jefferson County has an above average state cancer rate (262 per 1%?9%1’51 the state.
population compared to the statewide rate of 192 per 100,000). A study recently
conducted by the Jefferson County Health Department suggests that many cancers
in the area are not due to emissions from chemical plants and may be related more
to health care quality, accessibility, and affordability, although it was noted that
pollution may be a factor in some cancer cases. Residents living in

In the spring of 1996, the Jefferson County Health Department received a @&ikbrn Louisville near
from the National Association of City-County Health Organizations to assemp|gndustrial corridor
the West County Community Task Force to identify public concerns in Rubbertuéivn as Rubbertown
area. In September 1996, the task force formalized its list of concerns, inclugi@ expressed concern
odor problems, particulate air pollution, toxic discharges to waterways, publica@gut possible health
cess to toxic emissions and other data, the need for health screening and a$s&88-from exposure to
ments, and access to affordable, quality health care. The task force made sgugtahemicals. In
recommendations including identification and remediation of dump and spill steptember 1996 a task
installation of continuous monitors for major facilities emitting air toxics, develegrce formalized a list of
ment of a community pollution prevention strategy, and conduct a study to ideptiiflic concerns in the
health and environmental risks in the Rubbertown area. area including odor

In December 1996, the University of Louisville was awarded a $312,000 Esy§blems, particulate air
ronmental Justice grant from the U.S. EPA to build upon the recommendatiopg|@ftion, toxic dis-
the West County Community Task Force and examine ways to reduce emisgiiiges to waterways,
from industrial sources in the Rubbertown area. The U.S. EPA also awarded a $28908:cess to affordable,
grant to the Justice Resource Center in Shelbyville, KY to help document and rgeatity health care.
tor environmental problems in low-income neighborhoods. The center plans to use
the funds to monitor smokestack emissions in Louisville and will work to educate
low-income neighborhoods about pollution and health.

. . The number of spills
Toxic and Hazardous Spills epore tplstate‘;nd
ocal officials continues

Toxic spills are considered a high ecological threat in Kentddkgst spills crease. In 1994,

reported to state and local officials are transportation related or occur at indu%fr" .
) . : . . : I . 8 spills were re-
sites. Reported chemical spills continue to increase in Kentucky. This is attribute d. 159 of them
to an increase in transportation activity, tightening of reporting requirements in 1§85°% .
. ; . occhlrred along the Ohio
and better education and awareness of reporting requirements. In 1994, 3,898 OIS 16 state now
and incidents were reported, 159 of them occurred along the Ohio(Rigare X

15). The state now averages about 10 spills per day. z\:rdasyes about 10 spills
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Figure 15 Toxic and Hazardous Spills in KY There have been several major spills/incidents in

the state in the past few years including

spills
3500-| E reported
0 Ohio River
@ B s
= 2,500}
b dail
§ 2,000 4
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=
=
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m August 12, 1995 - A nitric acid cloud released at the
Square D Company in Lexington forced the evacua-
tion of several businesses and a nearby golf course
within a half-mile radius of the plant.

m August 21, 1995 - A sulfuric acid leak from a DuPont
plant in Greenup County caused 1,000 residents to be
evacuated from their homes and hospitalized 21 people.
m January 8, 1996 - A 5,000-gallon storage tank at
Ashland Inc.'s Catlettsburg refinery ruptured, spilling
about 200 gallons of fuel into the Big Sandy River.

m March 2, 1996 - A railroad car explosion spewed
ammonium bisulfate one block wide and several
blocks long, covering houses, cars, lawns, and trees

S||Ids A|rep abesone

'Estimates?Federal Emergency Planning and Community Righin the Clifton neighborhood in Louisville.
to-Know Act signed into law which required more extensive spils May 22, 1996 - A sulfuric acid leak from a tractor-

reporting. Source: KY Dept. for Environmental Protection; Ohiotriler near Cynthiana off U.S. Highway 27 was neu-
River Valley Sanitation Commission

There are about 21,000
pesticide products and
860 active ingredients
registered for use in the

u.s®

Agriculture accounts for
three-fourths of the total

amount of pesticides
used in the U.8. In
Kentucky, sales of
agricultural pesticides
increased slightly in

recent years. However,
five-year trends reveal
that sales overall have
declined by 6% between

1990 and 1995.

10

tralized with lime. Several firefighters were treated for
blistered legs from exposure to the acid.

m June 8, 1996 - A chemical spill from a tanker truck kept KY 40 closed most of the
day and caused the evacuation of 20 residents near Warfield.

m June 19, 1996 - Officials in Northern KY discovered a mile-long oil slick on the
Licking River of unknown origin and closed the river to traffic for several hours.

Agriculture, Lawn-Care Chemicals

There are about 21,000 pesticide products and 860 active ingredients registered
for use in the U.SAn active ingredient is defined as a chemical that can Kill, repel,
attract, mitigate, or control a pest or that acts as a plant growth regulator. The U.S.
EPA pesticide registration process is intended to address the toxicity of individual
active pesticide ingredients to health and the environment. But toxicity testing for
many pesticides is incomplete. Moreover, by focusing on individual chemicals, the
registration process fails to account for multiple, additive, or synergistic expéfsures.
Most pesticide formulations also contain inert ingredients with their own toxicity
and health risks which are relatively unknown. It should be noted that the term
"pesticides," as defined under federal law and used in this report, is a broad nonspe-
cific term which includes insecticides, herbicides, fungicides, and other agents.

Pesticides are used in large quantities throughout the world. Nationwide, pesti-
cide use increased steadily through the 1960s and 70s; however, this trend has slowed
during the 1980s and 90s due to the development of more potent pesticides, more
efficient usage, and lower farm commodity pri¢eBut, according to U.S. EPA
data, nationwide pesticide use may have hit an all-time high in 1995 at 1.25 billion
pounds compared to 1.23 billion pounds in 1994, reversing its downward%rend.

Farm Chemical Use in KY Declines 6% Since 1990

Pesticides are a key factor in the production of food and fiber in the U.S. Agri-
culture accounts for three-fourths of the total amount of pesticides used in tHe U.S.
In Kentucky, sales of agricultural pesticides increased slightly in recent years, total-
ing 8.49 million pounds in 1995. However, five-year trends reveal that overall pes-
ticide sales have declined by 6% between 1990 and (E99%e 16).
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The decline in sales is likely the result of sev Figure 16 Agricultural Chemical Sales in KY
factors, including a decrease in corn production i

state. The 1995 corn crop was the lowest in four y Amount Sold 200
in Kentucky*® The reduction may also be partly ¢ 314 . fertilizer sees (thousand ’
to a shift from the use of tobacco beds to greenhc 1100 o) 1,000

S
P

6 959 972 960

and float systems. In 1995, about one-hall
871 865 I-800

Kentucky's tobacco plants were produced with gr
house/float systems, reducing the need for some
ticides!® And harvested acres of tobacco have droj
20,000 acres per year in 1994 and 1995. Farmer
cation programs that encourage reduced use of
cides, like the Integrated Pest Management Prog
may also be contributing to the decline in sales
nally, some pesticide formulations have been cha
to make them more concentrated resulting in a sn
amount being applied to achieve the same resu/  10p Active Pesticide Ingredient Sales (1995)
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previous formulations. It should be noted that s atrazine
data_a_re compil_ed fr_om annual surveys of agricult o 1achior

pesticide suppliers in Kentucky and may not be ¢ _ 0 1991
.. . . ._| methyl bromide

plete. However, the data is important since it is W 1992

only information available to document the type g'ﬁglct’fe 0 1003
amount of agricultural pesticides used in the stat hydrazine

simazine W 1994

U.S. EPA Plans to Restrict Use of Several 24-D W 199
Common Pesticides Used in KY acetochlor

Eight agricultural pesticides accounted for 649 \ \
0 1,000,000 2,000,000

the sales in Kentucky in 199%igure 15). As has
been the C_ase for the pz.is.t Sixyears, atr?‘ZIn_e rel Note: Pesticide sales based on annual surveys. Source: KY
the top agricultural pesticide sold. Atrazine is a | pepartment of Agriculture, KY Agriculture Statistics Service
bicide used to control weeds in field corn. The second
leading pesticide sold in the state is metolachlor, another broad spectrum HeTi=
i . . Iga&)a reveal that the sale
cide. Data also reveal that the sale of methyl bromide in 1996, the third lea ing )
- ) ) .. 0f methyl bromide, the
pesticide sold in the state, has decreased 62% since 1991. Methyl bromide is [ 7. T
) S |rto? eading pesticide
fumigant used primarily in tobacco beds. However, about half of the tobacco pféa $in the state. has
grown in Kentucky are now produced in greenhouses reducing the need for,this T
: L : : . decreased 62% since
chemical. Methyl bromide is considered an ozone-depleting chemical and wi T
i - 1. Methyl bromide is
phased out of use by the year 2001. Another widely used herbicide, cyanaZine
: : considered an ozone-
(ranked 16th in state sales), will be phased out over the next four years becaHse of. .
i : epléeting chemical and
suspected cancer risks. In 1995, 132,391 pounds of cyanazine were sold Cﬁfrg
: will' be phased out of use
pared to 149,112 pounds in 1991. by the vear 2001
Some pesticides are increasing in sales, including glyphosate (R80ralup y y :
all-purpose herbicide used in corn and soybean production. Rdlfridugidely
used by farmers who practice conservation tillage, a group of plowing techniques
that disturb less soil and reduce erosion, to kill weeds prior to planting. The sale of
acetochlor, a recently approved pesticide, has also increased in Kentucky.
Several pesticides used in Kentucky will be affected by a rule proposed by the
U.S. EPA in June 1996. The rule will restrict the use of five pesticides that have
been identified as either probable or possible human carcinogens — alachlor, atra-
zine, cyanazine, metolachlor, and simaZih&hese pesticides have been detected
in groundwater at short durations in Kentucky during the growing sébAta-
zine has also been detected at elevated levels at drinking water intakes in Ken-

tucky along the Ohio River. The proposed federal rule will require the develop-

active ingredients (pounds)
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ment of state comprehensive groundwater protection programs including pesticide
state management plans to prevent groundwater contamination.

Programs Collect Old Pesticides, Recycle Containers

A state program to A state program to collect unused agricultural pesticides began in 1996. The KY
collect unused agricul-  Department of Agriculture expects to collect 50,000 pounds of unused pesticides
tural pesticides began in during 1996. The program is funded through pesticide registration fees. In addition,
1996. The KY Depart- 1996 marked the sixth year of a rinse-and-return plastic pesticide container recy-
ment of Agriculture cling project. The 1996 program, sponsored by the KY Fertilizer and Agriculture
expects to collect 50,000 Chemical Association, along with various cosponsors, was funded by a $6,900 do-
pounds of unused pesti- hation from DuPont. During 1996, 72 counties participated in the program, and
cides during 1996. 93,468 pounds of plastic were collected, a 16% increase since 1995. About 27% of
the plastic pesticide jugs sold in the state were recycled. A new state law to regulate
the storage of fertilizer and pesticides was also passed in 1996 to reduce the poten-
tial for surface and ground water contamination.

Random Testing Finds Pesticide Residues in 4% of KY Produce

The safety of food has long been a public concern. There is a common percep-
tion that food supplies may not be as wholesome as desired because of pesticide and
other chemical residuésBut according to former U.S. Surgeon General Dr. C.
Everett Koop, "Our food supply is not only the safest, but is the most abundant in
the world and pesticides are one of the important tools that have made that abun-
dance possible? Still, many Americans remain worried about chemical residues
in food, especially as they affect infants and children. A 1994 U.S. Government
Accounting Office public opinion poll found that chemical residues in food were
rated as the preeminent health hazard by 72% of those sufeyed.

Public concerns have led to an increase in demand for chemical-free produce in
Kentucky. In 1996, 102 farms were registered as organic farms, compared to 27 in
d1990. The KY Department of Agriculture expects the number of organic farms to
increase with additional interest in organic field crops and produce. The state is also
looking at developing an animal product organic-certification program.

Random state testing in 1995 of produce grown in Kentucky found that 4% of
the 113 samples had trace pesticide residbesire 17). Levels detected were

Figure 17 Pesticide Residues in KY Produce beloyv the toI(_arance standards which represent the
maximum residue allowed on food. But most of the

Random state testing of
agricultural produce
grown in Kentucky found
that 4% of the samples
had trace pesticide
residues. Levels detecte
were below the tolerance
standards set by the
federal government.

180 — food we consume comes from other states and coun-
trace pesticide 6 . .. .
1604  py B residues detected = tries. The federal Food and Drug Administration
155 158 . 2 )
B 140 . [ noresiduesdetected | 4 (FDA) routinely tests food for pesticide residues. The
5 120 | | A or s agency has reported that pesticide residues on infant
B 100 113 5 16 113 M| | and adult foods are almost always well below toler-
§ o0 | - ances set by the federal governntéin.1994, of the
5 4 10 ; &= 11,346 domestic and imported food samples tested
% 20 0 5 e [ by the FDA, 195 samples or 1.7% had pesticide resi-
2 404 45 dues above the tolerance standards. However, the FDA
20| H testing program has been criticized because less than
NI E NN N N RN E AR NN SN S A N A 1% of the nation's food is monitored and the penal-
‘82 '83 '84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 'S | ties for unacceptable residue levels do little to stop
Note: Food samples screened )f/(()a{rj‘r arts per billion of chIorinategomaminélted foods from entering the mafket.
pesti;:ides and .(?5 parts per biIIionpof organophosphates. If other Congres_s _recemly passed legislation to further
contaminants are suspected, additional analysis is conducted. 2ddress pesticide food safety concerns. The federal
Residue levels detected have been below tolerance standardsFood Quality Protection Act was signed into law in
since 1990. Source: KY Cabinet for Health Services August 1996. The act amends the Federal Insecticide,
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Fungicide, and Rodenticide Act (FIFRA) and the federal F
Drug, and Cosmetic Act. The act mandates a single, he

Figure 18 Commercial Lawn-Care
Chemicals Sold in Kentucky

t_)ased stgndard for pes_ticides in foqd, provides special protec- Amount Sold
tions for infants and children, expedites approval of safer|pe$00
ticides, creates incentives for farmers for effective crop pro700-{ 677 co8

tection tools, and requires reevaluation of pesticide regisas00
tions and tolerances to ensure they are up to*datee law § 500
also requires grocery stores to provide information on tBeqo|
health effects of pesticides and how to avoid risks. g

297 221 500

Commercial Lawn-Care Pesticide Sales Show
Decline of 6% Since 1991
The sale of lawn-care pesticides in Kentucky to com 1991 1992 1993
cial applicators averages about 560,000 pounds per year, How- ) year
ever, the five-year trend shows a decline in Sayesbout 6% Top 10 Active Ingredients (1995)*
(Figure 18). It should be noted that sales data are based @pdiamine 3%) , 2 3%
annual surveys and information is likely incomplete. In addisofenphos (3%)
tion, this data does not include home owner pesticide sales. fomine\
Water contamination from various lawn-care chemicals [§&gonium (3%)
. . chigrothalonil (3%)
been detected in some parts of the state due to improper pesch-

. . . . . fonfos (5%)
cide application and disposal. Wastewater treatment plants in
Harrodsburg, Lexington, and Lawrenceburg have had prob- MCPP(5%)
lems meeting toxicity limits due to the presence of diazinon, a  glyphosate (6%)
common insecticide sold in Kentucky, in the plants' effld@nt. trifluralin (10%)
The U.S. EP_A repe_ntly deS|gnat_ed diazinon asa restrlc_te-éé%%d on 500,118 pounds of active ingredients sold in
product, which limits its use to licensed pesticide applicaioySo licenced commercial applicators om 1995 as
to minimize environmental impacts. In 1995, 5,224 poundgepérted in surveys. Source: KY Dept. of Agriculture

diazinon were sold for commercial lawn-care use in Kentucky compared to 7,615
pounds in 1991. The sale of lawn-care

pesticides in Kentucky to
commercial applicators
averages about 500,000

Toxics In the Home pounds per year. How-

o ever, the five-year trend
Toxics in the home, such as lead and household hazardous products, are %;\gg- a decline in sales

ered a high public health risk in KentucRyPoisoning from toxics in the homey,y apout 6%.

remains a significant concern. In 1995, the Kentucky Regional Poison Centerre-——

ceived 49,764 calls, 65% of which involved small children. That year, 9% of the

calls received at the poison center (4,880) involved exposure to toxic household

cleansers, of which 422 were considered very serious, with one fatality. Exposure

to gasoline and other hydrocarbons resulted in 1,841 calls, of which 123 were seri-

ous, with one fatality. And 1,541 calls were due to exposure to pesticides, of which

54 were serious.
New toxic threats in our homes are continually discovered. The U.S. ConsB®wisponing from toxic

Product Safety Commission issued an alert in June 1996 warning consumers elimyuoicals in the home

lead exposure from imported vinyl mini-blinéfd.ead was added to the mini-blindgemains a significant

to stabilize the plastic, but exposure to sunlight and heat causes deterioration ofiigern. In 1995, the

blind and the release of lead dust. The agency has recommended that these bliKelstbeky Regional

removed from homes with children under six years old. Poison Center received
Several Kentucky counties have initiated programs to collect household #jé64 calls, 65% of

wastes. During 1995, Calloway, Carroll, Hardin, Jefferson, Powell, and Scott cadmeh involved small

ties hosted household hazardous waste collection days. However, many coahtiésen.

1994 1995

24-D

pendimethalin
(17%)
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are limited in their ability to host household collection programs due to a lack of

In 1995, local health
departments conducted
41,325 blood lead
screenings in children
under six years of age
Tests reveal that 226
children, nearly 1% of
those tested, had lead
levels in the blood high
enough to cause severe
and adverse health
impacts such as kidney
and liver damage.
Another 5,382 tests
(13%) found blood lead
levels in children from
10 to 19ug/dl, which
can cause decreased
intelligence, reduced
growth, and learning
disabilities.

Figure 19 Blood Lead Testing in KY Children

Blood Lead Screenings in KY Children

50,000
41,325
@ 40,000
= 32,447
@ 30,000
..? 22,278
% 20,000-{ 17,309
o)
§
€ 10,000
0 I I I
1992 1993 1994 1995
year

Blood Levels in KY Children (1995)*
children with initial tests

>20p g/dL requiring confirmation
test (1,409) (3%)

children with confirmed
lead poisoning 20+ g/dl
(226) (1%)

children with lead
levels 10-19 ug/di
(5,382) (13%)

children with lead
levels below 10pg/dl (34,534) (83%)

*Percentages roundegig/dl-micrograms per deciliter of
blood. Source: Kentucky Cabinet for Health Services

14

resources and liability concerns.

14% of 41,325 Tests Reveal Unsafe Levels of Lead in Children

While exposure to lead in the ambient air is no longer a concern since the phase
out of lead-based gasoline in the 1970s and 80s, it is still a problem in some homes.
Studies estimate that from 1.7 million to 3 million preschool-age children in the
U.S. have unsafe levels of lead in their syst&ms.

Most lead exposure in the home is now linked to lead-based paint, which was
banned for domestic use in 1978. But many homes still contain lead paint. The U.S.
Department of Housing and Urban Development estimates that 64 million dwell-
ings, 75% of houses built prior to 1978, have lead-based paint. This translates to
875,000 homes in Kentucky that could contain lead-based paint, 148,750 of which
are estimated to have young children considered at risk from lead exposure. The
U.S Public Health Service has called lead "the most serious environmental hazard
to young children" and recommends that children under six be tested fét lead.

The KY Cabinet for Health Services conducts programs for lead poisoning pre-
vention, child blood-lead level testing, and public education about the hazards of
lead through local health departments. In 1995, health departments conducted 41,325
blood lead screenings on children under the age ofFsipure 19). Initial tests
revealed that 1,409 children had lead blood levels aBong/dl which required
further testing. Of those retested, 226 children, nearly 1% of those tested, had con-

firmed lead levels in the blood greater thap@l —

high enough to cause severe and adverse health impacts,
such as kidney and liver damage. Another 5,382 tests
(13%) found lead blood levels in children ranging from
10 to 19ug/dl, which can cause decreased intelligence,
reduced growth, and learning disabilities. Children with
elevated lead levels (aboveptidl) receive more fre-
quent testing and an assessment of exposure routes.

The state passed Senate Bill 182 in 1996 to require
certification of persons testing and abating lead hazards
in homes by July 1, 1997. Beginning January 1, 1997,
state regulations will also require all lead-hazard train-
ing providers to be accredited.

Federal right-to-know rules, which took effect Dec.
1996, will require home-sellers and landlords to disclose
any known lead-based hazards in homes. The rule cov-
ers most public and private housing that was built before
1978. To learn more about the federal Lead Hazard Abate-
ment rule you can call 1-800-424-LEAD toll free.
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1994 Toxic Releases and Transfers Off-Site for Further Waste Management (Pounds)

County Water* Land* POTW** Air* Transfer s**  County Water* Land* POTW** Air* Transfers***
Allen 0 0 41 45,656 1,075,921 | ewis 0 0 0 11,304 250
Anderson 200 0 429 100,912 3,021,507 Lincoln 5 0 5 10 10

Ballard 71,500 4,050 O 1,062,155 0 Logan 72 2250 5 1,346,436 2,358,987
Barren 0 15 668 14,209 1,292,935 Lyon 0 0 0 112,144 14,172
Bath 0 0 0 0 1,500 Madison 233 0 1,037 975,244 5,535,953
Bell 0 6,174 16,762 35,562 37,755 Marion 0 0 260 15 67,818
Boone 755 0 39 397,170 601,042  Marshall 177,725 18,156 0 5,099,701 4,861,876
Bourbon 0 0 107 38,279 2,268,737 Mason 3,090 23482 0 6,036 287,106
Boyd 80,052 16,765 75,765 613,986 7,294,610McCraken 21,260 0 0 539,282 284,361
Boyle a7 0 88,390 77,571 491,869 McCreary 0 0 0 10 0

Bullitt 0 2,417 0 88,526 129,159  Meade 0 668 0 261,444 83,121
Butler 0 670,790 0 12,110 0 Mercer 250 0 11 160,509 544,333
Caldwell 0 0 20 85,882 2,330 Metcalfe O 0 0 4,960 6,990
Calloway 824 0 918 81,806 126,882  Monroe 0 0 0 34,103
Campbell 1,467 0 66,108 2,574,722\Muhlenberg 0 0 0 90,380 1

Carroll 6,305 22,308 0 243,109 5,116,466 Nelson 0 0 15 314,741 55,530
Carter 0 0 0 0 0 Nicholas 250 0 0 0 0

Casey 0 0 0 1,250 0 Ohio 0 0 0 112,000 69,397
Christian 5 2,380 561 832,126 385,174 Oldham 5 0 0 119,426 3,064,685
Clark 10 0 4,720 29,767 151,520 Owen 0 0 0 0 8,298
Crittenden 0 0 0 12,750 700 Pendleton 0 0 0 0 0

Daviess 2,577 0 905 441,451 1,391,594 powell 15 0 0 11,400 22,250
Estill 0 0 0 30,155 0 Pulaski 1,005 0 750 99,861 22,025
Fayette 13,000 O 82,557 418,486 525,070 Russell 1 0 0 86 317,463
Franklin 0 0 19 98,565 174,689  scott 500 0 1,775 1,042,713 3,145,151
Fulton 0 0 0 510 18,265 Shelby 255 0 83 302,168 502,750
Grant 0 0 81,473 308,476 102,694 Simpson 393 255 653 1,531,000 470,733
Graves 10 410 1,455 11,510 170,572  Taylor 250 0 6,820 179,697 140,292
Grayson 15 0 250 33,050 1,000 Todd 0 0 5 26,700 21,005
Green 0 0 0 35,500 0 Union 0 0 0 228,690 81,503
Greenup 507 0 53,300 338,765 181,450 Warren 0 0 14,733 546,395 229,118
Hancock 18,810 262 0 1,535,112 538,335 Wayne 0 0 1 7,701 17,930
Hardin 21 190 32,665 278,284 5,054,091 Webster 0 0 0 15,964 750
Harrison 10 0 19 75,567 225,452 \Whitley 0 0 100 23,925 2,100

Hart 0 0 0 1,755 14,092 Woodford 14 0 309 2,426,768 313,579
Henderson 505 21,120 835 274,783 373,906 Total 403,292 805,192 1,842,497 35,066,527 71,194,175
Henry 0 0 48,003 2,210 49,968  *Reported releases on-site of generation. **Transfers off-site to publicly
Hopkins 250 250 5,280 985,242 165,521 owned treatment works (POTWs). ***Transfers off-site for further waste
Jefferson 1,099 13,250 1,307,638  10,446,2196,511,033 management excluding transfers to publicly owned treatment works
Jessamine 0 0 985 174,248 135,895 (POTWSs) which are listed separately in this chart.

Johnson O 0 0 500 0 Source: Toxic Release Inventory Report

Kenton 0 0 11,850 95,013 46,925

Knox 0 0 0 8,155 130,596

Laurel 0 0 278 37,327 42,090
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1996-97 State of Kentucky's Environme

Water Quality

K entuckians are greatly concerned about the quality of their waterways. Year
after year, public opinion polls rank water pollution among the top envi-
ronmental problems facing the Commonwealth. While many waterways are de-

graded by pollution, there are continuing signs of improvement. Staite of
Indicators Program Kentucky's Environment Repatbcuments whether federal, state, local, and pri-
Reporting on Envirorg vate efforts to clean up our waterways are achieving results. The report includes
mental Trends and Cofd- information on water quality trends and conditions of rivers, lakes, and groundwa-
ditions in Kentucky. ter. The report also looks at how well sewage treatment plants, industries, and other
water pollution sources are meeting state and federal clean water rules.

EQC

Environmental
Quality Commission
Environmental

1996-97 Reports

m Safe Drinking Wate
m Air Quality

m \Waste Management
m Toxics

m Water Quality

m Natural Resources
m Resource Extractio

Water Quality of Streams, Lakes,
Groundwater

Thirteen major river basins lie within Kentualgigure 1). These basins con-
tain 89,431 miles of waterways$n addition, there are an estimated 2,721 lakes and
reservoirs in Kentucky, of which 953 are greater than 10 acres iffieequality
of these waterways varies from severely degraded by pollution to clean enough for
fishing, swimming, or for use as a drinking water supply.

To measure the water quality of streams and rivers, data from the Division of
Water's 44 stream monitoring stations and other monitoring data were reviewed.
Waterways are monitored for 32 different parameters including pH, mercury, lead,
ated under state law with and fecal coliform bacteria. Unfortunately, the monitoring stations can only assess
a mission to monitor envil @ small portion, about 7%, of the total stream and river miles in the state. While this
ronmental trends and cof- data may not represent a statistically valid sample of water quality statewide, it
ditions, promote partnel® does provide a general indicator of water quality trends and pollution sources in

ships to improve and pr@ Kentucky. Data on lake and groundwater quality were also reviewed to assess con-
tect the environment, pr& ditions.

vide a public forum for the
discussion of environme
tal issues, and advise stdte
officials on environmenta
matters.

EQC is a seven-membdr
citizen commission cre

Improving Water Quality Trends Continue at Monitored Waterways
Data collected from stream monitoring stations show continuing overall im-

Figure 1 River Basins in Kentucky
D

EQC Commissioners
Aloma Dew, Owensboro
Betsy Bennett, Lexington
Bob Riddle, Midway
Patty Wallace, Louisa
Harold Benson, Frankfort
C.V. Bennett, Ill, Harlan
Dr. Gary Revlett, Shelbyville

EQC Staff

Leslie Cole, Ex. Director

Scott Richards, Asst. Dir. a

Erik Siegel, Research Asst Mississippi Tenhessee

Frances Kirchhoff, Adm

Asst. Source: Natural Resources and Environmental Protection Cabinet
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Data collected from Figure 2 Percent of Monitored Waterways Impacted by Pollution

stream monitoring 100

7,000
stations show continu- ol . | == monitored miles* | [ % impaired by pollution
ing improvements in S 6,329 - 5065 |00
water quality. For | ’
example in 1993, 42% - T TR 5,167 500
or 2,495 of the 5,878 = 60 2
. g 3100 /% 4,000 3
miles of waterways £ 50 3
monitored were im- T 40 3,000 5
paired by pollution, 2 g
compared to 31% or ] & | S
1,865 of the 5,965 miles 20
. . s T I 1,000
monitored in 1995. 10+ 42
1972 1981 1985 1987 1989 1991 1993 1995
year
*1972 and 1981 data include waterways monitored and evaluated. 1985 through 1995 data
include just monitored waterways. Source: KY Reports to

Figure 3 River and Stream Pollution

in Kentucky (1995)
Sources of Water Pollution

oil and gas (2%) industry (4%)
stream channel
other** (5%) alterations (3%)
unknown (3%)
urban runoff (7% i
land disposal/
septic tanks
(12%)
sewage tmt
plants (12%)
coa mines* agriculture
(31%) runoff (21%)

Principal Water Pollutants
other (6%)
priority organics (4%)

pathogens (38%)

pH (13%)

nutrients
(7%) /
metals (3%)

organi

enrichment (8%) siltation (21%)

Note: Based on miles of streams and rivers assessed wit
major pollution impacts. Many waterways have multiple

provements in water qualityrigure 2). For example,
in 1993, 42% or 2,495 of the 5,878 miles of the water-
ways monitored were impaired by pollution, compared
to 31% or 1,865 of the 5,965 miles monitored in 1995.
Water quality improvements at monitored water-
ways in the past few years are attributed to a number
of factors. These include a decline in oil production,
additional requirements at industrial and municipal
wastewater plants to control toxic discharges, and tar-
geted enforcement at problem wastewater treatment
plants and other pollution sources combined with im-
proving compliance by the regulated community.

Coal Mining, Agriculture, Sewage Plants
Remain Leading Sources of Water Pollution
Figure 3 reveals the various sources of water pol-
lution. Coal mining is the leading source of pollution
in monitored and assessed waterways followed by ag-
riculture, sewage plants, and land disposal/septic tanks.
Thirty-one percent of the major pollution problems
found in assessed waterways are attributed to coal min-
ing. Siltation from coal mines can impair water qual-
ity and destroy aquatic habitat. Contaminated runoff
from mines is also contributing to high acidity and el-
evated levels of toxic metals found in some monitored
streams. Information is not available to determine how
much of this pollution is caused by active mines as
opposed to abandoned mines. However, the data does
reveal that acid mine drainage is responsible for about

sources of pollution which are reflected in this chart. *\Water 46% of the 963 miles of streams and rivers impaired
pollution from abandoned and active mine sites combine (n%ty coal mining in Kentucky. Acid mine drainage is

distinctly separated in 1996 KY Report to Congress on Water

Quality). **Logging, construction, development, combine
sewer overflows.
Source: 1996 KY Report to Congress on Water Quality

primarily associated with abandoned coal mines. The
KY Division of Abandoned Mines estimates that there
are 80,000 to 150,000 acres of abandoned mine lands
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in the state. It is not known how much of this acreage is contributing to water Fv-one percent of the
ity problems since no detailed inventory or assessment of these lands has beem? pollution problems
A discussion of coal mining water impacts will be presented irRétsource Ex- found in assessed water-
traction Report to be published as part of t896-97 EQC State of Kentucky'§vays are attributed to

Envwor_\memserles_. N _ _ _ coal mining.Acid mine
Agricultural activities are responsible for 21% of the major pollution proble&rgginage is responsible

found in assessed waterwdysgure 3). Sediment from eroding farmlands alongor about 46% of the 963
with nutrients and chemicals from fertilizers, manure, and pesticides can inmﬁlgs of monitored
water quality. Efforts to address agriculture nonpoint pollution have primarilygﬁé ms and rivers

lied on voluntary controls. These include the use of conservation tillage to co 8 ired by coal mining
erosion and cost-share monies for livestock waste management systems an %‘?‘ftucky. Acid mine
practices to prevent water pollutigsee inserted box below - Agriculture and drainage is primarily
Water Quality: State Measures Focus on Education and Prevention)

Poorly operated wastewater treatment plants are contributing 12% of the
tion to impaired waterways while on-site sewage disposal systems including s
tanks, illegal straight pipe sewage discharges, and improper disposal of waste im-
pact another 12% of the streams monitored in the state. Other sources contributing
to water pollution include urban runoff (7%), industry (4%), stream channel alter-
ations (3%), and oil and gas production (2%). Pathogens are the greatest cause of
water pollution, responsible for 38% of the problems found in monitored rivers and

Agriculture and Water Ql_Jallty: _ Agricultural activities
~ State Measures Focus on Education and Prevention are responsible for 21%
Agriculture is the second leading source of water pollution in Kentucky. S_ome 88,Q9qhe major pollution
farms cover 56% of the state's 25.4 million acres of fakRdrmlands can contribute to .
o : o problems found in
water pollution in a number of ways, including:
m sediment - soil eroding from farmlands can cloud water, smother small aquatic Org%ﬁsgssed Waterwayg.
isms, and coat aquatic plants depriving them of sunlight and making it more difficult fgfdiment from eroding
fish to feed. Sediment can also reduce the life of lakes and lead to an increase in flood@#gilands along with
m nutrients - application of fertilizers, manure, and other organic materials increasesitigients and chemicals
chance that nutrients will run off into surface waters and leach into groundwater. Exdeam fertilizers, manure,
sive amounts of nutrients in water can lead to a proliferation of algae and a depletioarmd pesticides can
oxygen resulting in fish kills and impairment of drinking water quality. impair water quality.
m pesticides - pesticides can run off farmlands, degrading surface and groundwater qual-
ity and posing drinking water health risks.
m farm animal waste - animal waste can contribute to bacteria problems in lakes and
rivers impairing recreational and drinking water uses.
State and federal efforts to address water pollution from agricultural operations have
primarily relied on a number of voluntary approaches, including:
m conservation tillage - 68% of the state's 3.6 million acres of planted cropland currently
use plowing practices to minimize soil disturbance and reduce efosion.
m conservation reserve - this federal program has paid farmers $22 million since 1986 to
set aside 379,109 acres of the estimated 1.4 million acres of highly erodible farmlands.
m integrated pest management - this program promotes the use of various strategies to
minimize the use of pesticides.
m demonstration projects -Since 1990, $19.2 million of Section 319 Clean Water Act
federal grants and matching funds have been awarded to local governments and others to
fund more than 100 demonstration projects to address runoff pollution problems.
Recognizing that more needed to be done to prevent water pollution from agricultural
operations, the state passed 1884 KY Agriculture Water Quality Act. The act re-
quires all farm and silviculture operations to prepare plans over the next five years to
protect surface and groundwater quality. Farmers will be required to use best manage-
ment practices such as streamside buffer strips, proper storage and use of pesticides, and
livestock waste management systems to prevent water pollution. Operations found in
noncompliance with their plans could be subject to "bad actor" provisions including fines
unless they remedy the problem through the "corrective measures process."

associated with aban-
2d coal mines.
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Big Sandy, Kentucky, Green, Upper Cumberland, Ohio Rivers Have Most
Miles of Impaired Monitored Waterways

A closer look at monitored and evaluated waterways by river basin reveals that
the Kentucky, Big Sandy, Green, Upper Cumberland, and Ohio rivers led the state
with the most miles of impaired waterways during 1994f9§ure 4). Data was
not collected in a manner to assess long-term water quality of monitored waterways
by river basin. However, individual stream assessments conducted by the Division
of Water in 1994 have shown a general decrease in the levels of various pollutants
including chlorides, nutrients, and nitrates at several monitoring stations. A list of
the leading water pollution sources by river basin appedfgjine 5.

Figure 4 Stream and River Miles in Kentucky Impacted

A closer look at moni- . . .
Pollution, By River Basin (1994-

tored and evaluated by Pollution, By er Basin (1994-95)

waterways by river basin BigSandy [ 1 oAl i

reveals that the Little Sandy | B not supporting uses*

Big Sandy, Kentucky,
Green, Upper

b
&

Tygarts Creek | B fully supporting uses

Cumberland, and Ohio L'Ck'ng%
rivers led the state with Kentucky | 752
the most miles of im- Salt [0 TN
paired waterways. Green 557 [075
Tradewatef 119 il 68
Upper Cumberland% 411

L ower Cumberland%
Tennessee and Tribs.

¥

Mississippi Tribs. |
Ohio Tribs. [162
Ohio Main Stem 664 |
T T T T T T T T
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800

miles of waterways
Note: Based on waterways monitored and evaluated. *Miles not supporting one or more uses
(swimming, fishing, or drinking water) due to pollution.
Source: 1996 KY Report to Congress on Water Quality

Figure 5 Leading Sources of Water Pollution in Kentucky, By River Basin

River Basin 1st 2nd 3rd 4th

Big Sandy resource extraction wastewater* construction oil and gas

Little Sandy wastewater* oil and gas — —

Tygarts Creek wastewater* agriculture stream alterations —

Licking agriculture wastewater* on-site sewage**  resource extraction
Kentucky wastewater* agriculture resource extraction on-site sewage**
Salt agriculture wastewater* on-site sewage**  urban runoff
Green acid mine drainage agriculture industry on-site sewage
Tradewater acid mine drainage resource extraction — —

U. Cumberland  wastewater* on-site sewage** resource extraction agriculture

L. Cumberland  agriculture industry urban runoff resource extraction
Tennessee & Tribs agriculture wastewater* urban runoff industry
Mississippi Tribs agriculture wastewater* resource extraction stream alterations
Ohio Tribs. wastewater* urban runoff on-site sewage**  stream alterations
Ohio (KY border)*** agriculture, urban runoff, spills, wastewater*

*Municipal and package wastewater treatment plants, sanitary sewer overflows. **Septic tanks. ***Sources not
ranked. Source: 1996 KY Report to Congress on Water Quality, ORSANCO

4 State of Kentucky's Environment Series



Water Quality - March 1997

Aquatic Habitat Improves in the Ohio River

The Ohio River, which flows 981 miles through
states, has been greatly impaired by pollution but conti
to show signs of recovery. Data collected by Ohio Ri
Valley Water Sanitation Commission (ORSANCO), an i

Figure 6 Ohio River Water Use Support
Trends Along the Kentucky Border

full support B partial Support- nonsupport
Aquatic Life

terstate agency, from 11 monitoring stations along the € % 700
mile stretch of the Ohio River bordering Kentucky indice g 600
that about 31% of the river can now fully support heall é 500
communities of fish, shellfish, and other aquatic organis % 400—
compared to none in 198%igure 6). Improvements in. © 300
aquatic life conditions are likely due to better monitori| 8 200
and assessment methodologies as well as improveme §
water quality, according to ORSANCO officials. Howevg¢ g 1005
contaminated runoff from farms, urban areas, sewers, > 04
spills continues to limit the Ohio River's ability to fully su - 1985 1987 _1989 _1991 1993 1995
port swimming and drinking water usgsgure 5 & 6). 2 Swimming
=)

North Fork of KY River Leads as Most Polluted é ! l

While overall water quality of monitored waterways ¢ 2
pears to be improving, as seerfigure 2, a closer look at _§
individual streams reveals that a number remain degra g
Water quality of waterways varies greatly based onthe! ¢
and level of pollution. The Division of Water lists 124 p¢c g
luted streams in its 1996 303 (d) list of impaired waterwe T o ‘ ‘ ‘

= 1985 1987 1989 1991 1993 1995

Some of these streams are unfit for swimming due to

levels of bacteria while others cannot support fishing Water Supply

drinking due to siltation or chemical pollutidrigure 7 lists S 700
25 of the most severely polluted monitored waterwayt g 600
the state based on the number of miles not supporting é500%
or more uses (fishing, swimming, or drinking). More t .g 400-
half of these waterways cannot support fishing or swim S 500
. . . . o
due to high pH problems caused by acid mine drainage <
Leading the list of the 25 most polluted monitored wa §£ A0
ways is a 96.2 mile stretch of the North Fork of the K g 100
tucky River(Figure 7). The segment is degraded by sew: .= 0

from treatment plants, septic systems, and illegal stre .198.5 el s 1991.19.93 1995. .
pipes. Efforts to restore water quality of the North Fork h Source: Ohio River Valley Water Sanitation Commission
been ongoing since 1990 when a swimming advisory was issued
for the entire length (162.6 miles) due to fecal coliform bacteria. In 1992, the D'Rﬁ‘-ta collected by
sion of Water stepped up its enforcement efforts in the watershed and found h9 N.CO frOF“ 11
the 51 package plants and three of the seven municipal sewage plant exceederq%étﬁmng statlo_ns
permit limits for bacteria resulting in $35,000 in firfeSince then, new plants have® 29 the 664-m|_le
been built in Jackson and Hindman with new facilities planned in Vicco and Haz%tt[r&mh of thg Ohio

As a result, water quality improved along 76 miles of the lower drainage, an(ﬁwgr _bor_dermg Ken-
swimming advisory for that part of the river was lifted in 1993. However, problemg y indicate that_
remain, and a swimming advisory was issued for 86 miles of the upper North Foﬁpﬂyt 31% of the river
1996. Efforts to bring problem wastewater plants into compliance and educat oW fully support

public about proper on-site sewage disposal continue in the watershed. ﬁ:ﬁt:geﬁﬁi?ﬁgﬂgiﬁhg
Watershed-Based Management Planned in Kentucky River aquatic organisms

Continued water quality improvements in the Kentucky, Ohio, and other ricompared to none in

basins in Kentucky will require a more focused approach to addressing water pn%u- :

State of Kentucky's Environment Series 5



Figure 7 25 Most Polluted Monitored Waterways Segments in KY

Stream County/River Basin  Miles Source

Impaired
North Fork Lee/Kentucky 96.2 resource extraction, sew
Licking River Bracken/Licking 92.6
Floyd's Fork Bullitt/Salt 68 urban, agriculture, sewag
Drakes Creek Hopkins/Green 29.8 acid mine drainage
Clear Creek Hopkins/Tradewater 25.8 acid mine drainage
Rockhouse Creek  Letcher/Kentucky 24.3 resource extraction
Martins Fork Harlan/U. Cumberland  23.4 resource extraction, se
Pond Creek Muhlenburg/Green 23.8 acid mine drainage
Leatherwood Creek Perry/Kentucky 20.5 resource extraction
Banklick Creek Kenton/Licking 19 sewage
Lick Creek Hopkins/Tradewater 18.1 acid mine drainage
Fleming Creek Nicholas/Licking 16.5 agriculture
S. Fork Beargrass Cr.Jeff/Ohio Tribs. 14.6 sewage, metals
L. Fork Straight Cr. Bell/U. Cumberland 13 sewage
Little Reedy Creek Butler/Green 12 acid mine drainage
Lewis Creek Ohio/Green 11.8 acid mine drainage, ag.
Goose Creek Jefferson/Ohio 11.7 sewage
Caney Creek Hopkins/Tradewater 11.3 acid mine drainage
Flat Creek Hopkins/Green 10.6 acid mine drainage
Cypress Creek McLean/Green 10.4 acid mine drainage
Little Cypress Cr.  Muhlenburg/Green 10.4 acid mine drainage
Fern Creek N. Ditch Jefferson/Salt 10.1 sewage
Buffalo Creek Hopkins/Tradewater 8.6 acid mine drainage
Pleasant Run Hopkins/Green 7.9 acid mine drainage
Little Raccoon Cr.  Laurel/U. Cumberland 7.7 resource extraction
Note: Based on monitored waterway segments not supporting two or more uses by miles
impaired. Source: 1996 KY Report to Congress on Water Quality

Most Improved
Waterways in KY
Waterway (County) miles

Water Quality - March 1997

tion. ORSANCO has devel-
oped a Watershed Pollutant
Reduction Program to better
identify pollution problems,

aggurces, and reductions

re. extraction, ag., sewag¢eeded to achieve water

fuality objectives.

The KY Division of Wa-
ter also plans to begin to

le water pollution prob-
lems by focusing on each
watershed beginning with the
Kentucky River Basin. More
than 600,000 Kentuckians
depend on the river for drink-
ing water® The Kentucky
River is also a vital economic
resource supporting the
economy and tourism. But
the basin has been degraded
by pollution.

Through a watershed-
based approach the Division
of Water hopes to gain a bet-
ter understanding of overall
conditions and pollutants im-
pairing the watershed. The
premise of the watershed ini-
tiative is to target priority

pollution problems, involve various agencies and the public in the design of effec-
tive solutions, and measure success through monitoring and data gathering. Among
some of the activities to occur as part of the watershed approach are:

m Synchronize issuance of water permits and renewals by basin.

Beech Fork 15.6
(Washington, Nelson) m Redesign the ambient monitoring network by basin.
Little River 10.2 m Track and assess physical impacts to streams and wetlands in the basin.
(Trigg) m Target enforcement efforts to address pollution problems within the basin.
Tradewater River 9.6 m Conduct drinking water source assessments by basin.

(Union, Crittenden) In the summer of 1997, the state will embark

on the Kentucky Watershed Man-
ade up of representatives of local,
groups, has drafted a framework to

Clarks Run 215 agement Initiative. An interagency work group, m
L(g\filggvl\é?;l)( 144 State, and federal agencies and various interest
" guide cooperative efforts in managing and protecting the watershed.
(Lawrence)

Note: Waterway segments
improved from non- or
partial support to full
support between 1994

and 1996.

Source: 1996 KY Report to
Congress on Water Quality

120 Public Lakes Assessed, 34 Impaired by

flow rates, and land-use activities in the watershe

Pollution

Determining the health of a lake is not an easy task. Many factors combine to
affect the water quality of a lake including geology, lake depth, weather, discharges,

d. The best way to assess the health

of a lake is to look at each one in-depth over time. Unfortunately, the state does not

have the resources to study many lakes in this manner. The Division of Water does

routinely test a number of publicly owned lakes

every five to seven years which

provides a general indicator of their health. During 1994-95, water quality was tested
at 13 lakes and earlier data was used to determine the health of another 107 lakes.

Of the 120 public lakes reviewed, 34 were impai

red by pollytiayure 8).

State of Kentucky's Environment Series
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Nutrients from Agriculture Leading Cause of Lake Pollution Agriculture is the leading

Figure 9 indicates that agriculture is the leading source of lake pollution castsurce of lake pollution
ing 30% of the problems, followed by natural conditions such as shallow lakechasing 30% of the
sins, a common problem of constructed lakes. Coal mining ranked as the ghgilems, followed by
leading source, contributing 12.5% of the pollution problems found in lakes. natural conditions such

Fertilization is also thought to be causing problems in three of the 34 impaigeshallow lake basins,
public lakegFigure 10). Phosphorus is sometimes added to a lake to increase:8it@mon problem of
populations of zooplankton and phytoplankton. Plankton are the primary souree®tructed lakes. Coal
food for many fish. However, phosphorus can increase filamentous algae and agiaiieg ranked as the
plants, both of which can impair fishing and swimming uses. The KY Departmaii leading source of
of Fish and Wildlife, the agency responsible for lake fertilization, indicates ffage pollution.
they dc_) not un_dertake this ag:tlvny wh(—;-n_ la Figure 8 Public Lakes in Kentucky
have hl_gh nutrient I_e_vel_s. While the D|V|S|0n_ Impaired By Pollution
Water lists lake fertilization as the source of i
pairment to Briggs, Mauzy, and Marion lak
state Fish and Wildlife officials indicate that the
nutrient problems are caused by agriculture.

_ lakes impaired by
1400 pollution

1204 @ Iakes meeting uses

y—

Six lakes are seriously polluted and are i di-g

mb!

at least monthly with copper sulfate to control 1983 1985 1987 1989 1991 1993 1995

algae and weeds to alleviate odor and taste prob- year
lems in the city's drinking water Note: Based on publicly owned lakes monitored and evaluated.

Source: KY Reports to Congress on Water Quality

Water Quality Improves in Seven Lakes Figure 9 Sources of Lake
Water quality also improved in seven lakes since 1992 Pollution in Kentucky

ure 11). The water quality of Lake Herrington improved as a re- |ake fertilizations  \vastewater tmt.

sult of increased rain in the basin, which flushed out the upper (7.5%) _Plants(2.5%)

section of the lake, and upgrades at a sewage treatment plant dis-

charging to the lake. The water quality of Martins Fork and Fishifapral (22.5%)
lakes improved because of lower amounts of suspended solids (sedi-
ment in the water) due to a reduction of coal mining in the area.
Carpenter Lake in Daviess County was redesignated to fully sdﬁ%ﬁ‘gfy?

porting swimming and fishing uses after problems with nutrients

septic tanks (5.0%)

surface
mining***

were resolved using aeration (increasing oxygen levels in the wa- jn-place (12.5%)
ter by mechanical means) and introduction of grass carp b . inagts
T (7.5%) agriculture (30.0%)

Department of Fish and Wildlife. Laurel Creek, Liberty, and
ris lakes |mprov_ed to support drinking water uses after pollutigh. ased on 34 public lakes assessed
problems affecting taste and odor were resolved. (monitored and evaluated) not meeting or partial
There are many issues facing lakes and a number of oppo m@ﬁ}ilnlg l?eSlgnatﬁd uses. lts?me of the 3f4 In}lpet{
: . C lakes may have multple sources ot poliuti
t!es '_[o protgct th_ese important resources. The key to Iakg p %& are reflected in this chart. *Adds additional
tion is dealing with the problem of nutrients. The need to impAg&ents to increase fish stocks. Excessive
stronger phosphorus permit limits for discharges to lakes is beitignts can Caudse a prO!iferalltion of Wect;ds ano:
; R Ty : quatic and recreational uses. *Chemical
con3|der§_d by the Division of Water onacase by-case ba5|_s. %53@{ ) o U B e 0
communities have also passed ordinances to protect public ||

ent. ***Active, inactive, abandoned coal
Russellville and Lewisburg passed a joint city ordinance to prote

a

ly
red
on

. Soqrce:1996 KY Report to Congress on
Spa Lake after it was listed as not supporting swimming and_ Hégter Quality
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Figure 10 Impaired Public Lakes in Kentucky ing uses in 1989. The ordi-

. nance prohibits gas powered
Lake County Listed __Cause Source boats and livestock in the lake.
Loch Mary  Hopkins 1980 metals,organics acid mine drainage Studies are also underway at
Briggs Logan 1983 nutrients lake fertilization . .
Corbin Laurel 1983 nutrients wastewater, agriculture Herrlngto_n and Taylorsville
Metcalfe Metcalfe 1983 nutrients agriculture lakes which may help set a
Reformatory Oldham 1980 nutrients livestock model for lake protection.
Mauzy Union 1991 nutrients lake fertilization
Green River  Adair/Taylor 1990 organics industrial 115 Lake Discharges
Taylorsville  Anderson 1985 nutrients agriculture Permitted
Beshear Christian 1991 nutrients natural There are 115 permits that
George Crittenden 1991 nutrients agriculture allow discharges to lakeig-
Sand Lick Fleming 1989 nutrients agriculture .
Dewey Floyd 1980 solids mining ure 12). Most permits are for
Caneyuville Grayson 1983 nutrients natural small Wastewa_ter treatment
Cranks Creek Harlan 1983 pH acid mine drainage | Plants but also include power
Scenic Henderson 1991 nutrients sediments plants, stone quarries, and coal
Jericho Henry 1989 nutrients agriculture facilities. Nearly half of the
Grapevine Hopkins 1990 nutrients unknown permits are for discharges to
McNeely Jefferson 1980 nutrients in-place contaminatiopake Cumberland, Kentucky,
Carr Fork Knott 1980 solld_s mining and Barkley lakes.
Salem Larue 1983 nutrients natural During its triennial review
Corbin Laurel 1983 nutrients wastewater, agriculturgf water quality standards in
Wood Creek Laurel 1989 nutrients septic tanks S
Stanford Lincoln 1983 nutrients natural 1995_’ the D|V|S|0n. of Water
Spa Logan 1989 nutrients agriculture CF’”_S'dered regulations to pro-
Wilgreen Madison 1983 nutrients septic tanks hibit new or expanded dis-
Marion County Marion 1983 nutrients lake fertilization charges to public lakes unless
Luzerne Muhlenberg 1990 nutrients unknown there were no feasible alterna-
Washburn Ohio 1991 nutrients unknown tives. However, the Division
Kincaid Pendleton 1983 nutrients unknown chose not to move forward
Buckhorn Perry/Leslie 1983 solids mining with its proposal after various
Guist Creek  Shelby 1983 nutrients, metals agriculture, natural concerns were raised includ-
Shelby County Shelby 1983 nutrients agriculture, sedimentFng that the requirements
Campbellsville Taylor 1983 nutrients agriculture . .
Honker Trigg 1989 nutrients natural would '”FPOSG hardgh!ps on
Note: Bold lakes are those lakes severely impaired by pollution not supporting uses. Oth&Ommunities and facilities lo-
lakes listed partially support uses. Source: 1996 KY Report to Congress on Water Qualiggated near lakes and create

Figure 11 Most

Improved Public
Lakes in Kentucky

Lake County
Liberty Casey
Morris Christian
Carpenter Daviess

Martins Fork Harlan
Laurel Creek McCreary
Herrington Mercer
Fishtrap Pike
Note: Lakes where water
quality was impaired but
has improved since 1992 tg
support all uses.

Source: 1996 KY Report to
Congress on Water Quality

barriers to future growth.

Problems Remain with Enforcing Boat Sewage Rules at Public Lakes

A 1996 survey of 17 public lakes by the KY Department of Fish and Wildlife
counted 4,362 houseboats, 40% of which were docked at Lake Cumberland. While
sewage from boats is not considered a significant water quality problem in lakes, it
can cause aesthetic, public perception, and localized water quality problems. The
discharge of sewage from boats is illegal under state and federal law at most public
lakes in Kentucky with the exception of Barkley, Cumberland, Kentucky, and Dale
Hollow lakes where boats are required to have certified marine sanitation devices to
treat and discharge sewage. But legal and other problems have limited the state's
ability enforce boat sewage disposal laws. In 1992, the state focused greater efforts
on providing access to sewage pump-out stations for boats at some of the 96 mari-
nas in the state. The state secured federal funds of $323,351 for the construction of
13 pump-out stations at 10 public lakes during 1994-97. Of 17 public lakes sur-
veyed in 1996, 33 of 51 marinas reported having a pump-out station. But only 4 of
the 10 marinas on Lake Cumberland have boat sewage pump-out facilities.

State of Kentucky's Environment Series
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Groundwater Quality Remains Unknown; Network to Monitor 100 Sites Figure 12 Lake
Groundwater is an important but vulnerable resource. Each year, thousardéoiegElfs [CNE=inlIE
domestic water wells are drilled to supply approximately 1.1 million Kentuckis in Kentucky
with drinking water(Figure 13).° And each day thousands of gallons of groundwa- Lake Permits
ter are withdrawn by businesses, industries, and farmers to meet their water suppiykley 25
needs. Groundwater wells have also been drilled to monitor industrial and oth@arren River
sites for contaminatiofFigure 13). The state required all groundwater monitoring Buckhorn
well drillers to be certified beginning in 1991. The increase in the number of monfz2neyville
toring wells in 1996, as seenfingure 13, is attributed to clarification of monitor- gz\r/re':ss;
ing well reporting requirements for underground storage tanks. ElaiEnG
As EQC reported in its first environmental trends report in 1992, much is stifh51e Hollow
unknown about the overall quality of groundwater in Kentucky. There has begfewey
some progress, however, in gaining a better understanding of groundwater quaiyolin
and pollution threats. The Division of Water has been collecting groundwater qudtishtrap
ity data at 100 wells and springs since 1995. Water samples are collected quartétgmingsburg
and tested for nutrients, metals, inorganic chemicals, volatile organic chemicafgame Farm

and pesticides (insecticides, fungicides, herbicides). Grayson
Greenbo
. . . Gunpowder
Pesticides Detected in Half of Springs and 16% of Wells Tested Herr?ngton
EQC undertook a revievyms . ’ Kentucky
of the groundwater networ Figure 13 Water Wells Drilled in Kentucky Larel
data for pesticides. Findings 3,000 pE——— —— Lexington
reveal that pesticides are be B domesticwellss L] monitoring wells Marydale*
ZEL Nolin

D 0 =
springs, but springs appear % 2,000 FR>a|_:1tsvc|ille
: = aliroa
be more vuI_nerabIeFlgure 2 e G R
14). A review of water s Three Lakes*
sampl I A~ ree Lakes
ples collected from Apri

v B Valley Lake*
1995 - Oct. 1996 found 549

_ °Z oo Williamstown
of the 53 springs tested had Willow* 1
detectable levels of pesti- 0- - Wood Creek 1
cides. Sixteen percent of the s Y &Y s '93;1 '92 '93 '94 '95 ‘%6 Total 115

Note: KPDES permits with
o discharges to lakes. *Not a
- public lake. Source: KY

Division of Water

44 wells sampled tested POSl=private drinking water, municipal, livestock, irrigation wells.
tive for pesticides. **Wells drilled at hazardous waste sites, underground stora

Most pesticide detectionganks, surface mines, solid waste facilities, landfarms and f
were below those levels con€nvironmental audits. Source: KY Div. of Water

o Q

sidered to be protective of public hea
with the exception of atrazine. The pré
ence of atrazine was detected in 379
the springs sampled and 11% of the w:

Figure 14 Preliminary Assessment of Samples from
Kentucky Ambient Groundwater Monitoring Network

g\mples

total pesticide atrazine atrazine detects

. . number  detects* detects above MCL**
tested. Two springs exceeded the Afings 213 103 46 4
drinking water standard for atrazi(l€g- \ye|is 107 13 5 0
ure 14). However, six of the ten pesticidegonitored  total pesticide atrazine  atrazine detects
detected do not have health-based safes number  detects*  detects above MCL**
drinking water standards, so it is difficulsprings 53 29 20 2
to determine the degree of risk posed Wglls 44 7 5 0

these pesticides, Note: Assessment by EQC of pesticides sampled at groundwater network.
An assessment of the groundwater tResticides detected included atrazine, alachlor, cynazine, enodosulfan |,
k data by the Divisi f Water is e gndosulfan 11, linuron, metribuzine, metolachlor, permethrin, simazine.
wor 6_1 a by the ) Ivision orwa 9r IS X**Atrazine, simazine, and alachlor are the 3 of 10 pesticides detected that have
pected in 1998 which should provide moggvcL standard. Atrazine was the only pesticide detected above the safe
insight about groundwater quality and podirinking water MCL (maximum contaminant level) set to protect public health.
lution threats.

Source: KY Ambient Groundwater Monitoring Network, April 1995 - Oct. 1996.
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Figure 15 Groundwater Contamination Incidents in KY

Water Quality - March 1997

Groundwater Contamination
Detected at Tank and Waste Sites

underground
petroleum

storage tanks®
contaminated
waste sites?

solid waste
landfills®

hazardous waste

facilities*

One threat to groundwater is leak-
ing underground storage tanks (USTs).
USTs led the state with the most inci-
dents of confirmed groundwater con-
tamination(Figure 15). Of the 6,000
UST sites investigated since 1986,
11%, or 651 tanks, had groundwater
contamination requiring remediation.

Waste sites also pose risks to ground-
water. The number of state superfund

I
0

1Cumulative number of tanks with confirmed groundwater contamination.

2Cumulative estimate based on 1,100 CERCLA/Superfund sites investigatel
on 25 active landfills and 56 closed landfills monitoring groundwétecludes
hazardous waste treatment, storage, and disposal RCRA permitted and
permitted facilities. Source: KY Division of Waste Management

T T T T
100 200 300 400
number

500 600 700 waste sites now number 1,710. Of the
1,100 sites investigated, an estimated
31%, or 342 sites, had groundwater con-
tamination. These sites include the
state's 20 federal Superfund sites (those

listed by the federal government as

Of the 113 hazardous
waste facilities with
treatment, storage, or

disposal units, 44 have

detected groundwater

contamination. Eleven of

these facilities are
currently remediating

groundwater contamina-

tion.

Figure 16 Hazardous

Waste Facilities
with Groundwater

Contamination in
Remediation

B.F. Goodrich*

Dow Corning Carroll
Hallmack** Mercer
Koppers** Todd
Lexmark Fayette
Phillips Light *  Boyle
Olin Corp. Meade
Safety Kleen**  Henry
Safety Kleen**  Boyd
Thomas Ind. Ohio

Paducah Gas McCracke
Diffusion Plant*
Note: Permitted RCRA
facilities as of 2/97. *On-
and off-site contamination.
**Off-site contamination
under investigation.
Source: Division of Waste
Management

Marsha

10

some of the worst contaminated sites

in the nation), 11 of which have groundwater contamination migrating off-site

ure 15). And of the 113 hazardous waste facilities with treatment, storage, or dis-
posal units, 44 or 38% have detected groundwater contamination, although some
facilities are challenging the status of the contamination. Eleven of these facilities
are currently remediating groundwater contaminafiégure 16).

Monitoring at closed solid waste landfills also indicates groundwater pollution
problems. Of the 56 municipal landfills that received closure permits in the spring
of 1996, 41% or 23 landfills have detected groundwater contamination. However,
groundwater contamination has not been found at the state's 25 active municipal
solid waste landfills indicating that new strict construction standards requiring clay
or double composite liners appears to be preventing groundwater contamination.

Bacteria A Problem Especially in Hand-Dug Water Wells

Groundwater supplies are also threatened by bacteria. Tests by the Division of
Water of wells in the Gateway Area Development District and in the Calvert City
area several years ago found that almost all the hand-dug wells and 1 out of 10
drilled wells had bacteria contamination. There are some 35,303 hand-dug and
171,220 drilled water wells in Kentucky, according to the 1990 Census. Human and
livestock waste are the source of bacteria in contaminated wells. The recent discov-
ery of sewage in an abandoned mine in Floyd County led to an investigation of 30
water wells in the area. All but two wells tested positive for fecal coliform bacteria.
The U.S. Environmental Protection Agency suspects that a septic-service operator,
whose license expired 12 years ago, illegally dumped 100,000 gallons of raw sew-
age in the mine for a dozen years. More than 6,000 gallons of contaminated water
has been pumped from the mine and water lines have been extended to the area.

The Department for Health Services regulates septic tank pumpers. Currently,
243 operators are licensed to pump and dispose septic tank sewage. Most septic
tank waste is trucked to wastewater treatment plants for disposal; however, a num-
ber of pumpers have licenses to land apply wastes. It is not known how much septic
waste is illegally disposed or how extensive a problem it is in Kentucky.

In 1994, the state enacted regulations requiring groundwater protection plans for
septic tanks and other activities with a potential to pollute groundwater. Plans must
identify strategies to prevent groundwater pollution. The Division of Water has re-
viewed 60 groundwater protection plans, 28 of which have been approved.
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Water Issues and Program Trends

Federal and state efforts to clean up Kentucky's
resources have focused on controlling discharges @
industries and municipal wastewater plants through re ggg-2

Figure 17 Swimming Advisories in KY
50

latory permits as required by the federal Clean Water A§t2007 W beaches
of 1972. The state has issued individual and general wager g Sreem
permits, known as Kentucky Pollutant Discharge Eli = 150 miles*
nation System (KPDES) permits, to more than 10,000 ié
dustrial, municipal, coal mining, and other facilities. The = 100
permits have led to improving water quality conditir?%
across the state, but problems still remain. 5 50
60% of 3,227 Wastewater Treatment Plants Haqg I T T
1990 1992 1994 1996

Violations in 1995 s
Wastewater treatment plants are the third leading sQuiGe beach closures in 1994-96. **Advisories were also

of water pollutionl_0 Sewage from treatment plants andbssued for all urban waterways in 1995 and 1996. Miles |of
other sources have led to a number of swimming ad jdhan waterways not available. Source: KY Div. of Water
ries across the stateigure 17 & Figure 18). . : .

During 1995, 60% of the 3,227 wastewater plants had one or more violatio F'g“fe 1.8 SWlmmlng
state water quality regulatioriSigure 19). Most of the violations, 27,323, werdiasdsiSIEEREETEE R
reporting infractions. Another 9,984 were for monitoring violations. However, 2 Kentucky (196)
of the violations (13,212) were for exceedances of permit limits set to protect pugli€umberiand River
health and the environment. The most common violations of permit limits at wa 0 r;'lelf £ KY R
water treatment plants were suspended solids (3,259), nitrogen/ammonia (1 ém"g; ° ver
fecal coliform (1,544), and dissolved oxygen (1,082). Wastewater treatment E?Eﬁing River
violation trends reveal that Kentucky still has a long way to go in bringing thesg miles
plants into compliance with state clean water rules. In 1995 alone, more than 5Q.9&h Waterways
violations were documented at wastewater treatment glaiotsre 20). all urban waterways

Forty percent of the wastewater permit limit violations occurred at small pagkuce: KY Division of Wate
age treatment plants. These prefabricated plants treat wastewater from subdiviﬂ'uHa 1995 60% of the
schools, and mobile home parks. Poor operation and maintenance at package rlart]r({awater ’ lants had
has led to state to work with Area Development Districts, sanitation districts, Ahd pi lati ;
municipalities to regionalize these plants to improve operations. Regional facilﬂrée? or more vio _atlons 0

. . o state water quality

eliminate discharges from problem package plants by diverting the flow to a Iarrggelﬁlations Twenty-six
facility or by combining two or more plants into a regional facHiBetween 1990 )

and 1995, more package plants were deactivated (541) than new plants pen%ﬁﬁcﬁm of the 50,519

)
Olations were for

(306). During 1994-95, the greatest number of package treatment plant deadtiva-

tions occurred in Northern KY (31) and Jefferson County (30). ﬁ;(nﬁfseg;nt%esrgzei?rmlt

public health and the
environment.

=

8% of Industries in Significant Noncompliance with Pretreatment Rules
Industrial pretreatment

programs are in effect : Figure 19 Types of Wastewater Treatment Plants Operating
L eI nuE kel in Kentucky and Violations of Regulatory Requirements (1995)
ties in 67 cities. This pro-type of plant number  # of plants % plants total violations of
gram requires the pretreat- of plants in violation in violation violations* permit limits
ment of industrial waste-Major Municipal 67 52 77% 519 515
water to remove chemiMinor Municipal 178 143 80% 4,857 2,127
CaIS and other po"utan éndustrial 1,276 732 57% 25,743 4,331
prior to its discharge to Fackage 1,706 1,016 59% 19,400 6,239
municipal treatment plarr]JI_Total 3,227 1,943 60% 50,519 13,212
During 1996, 8% of the in- *Includes permit, monitoring, reporting violations. Source: KY Division of Water
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Figure 20 Violation Trends at Wastewater dustries with pretreatment programs (56
Treatment Plants in Kentucky industrial users in 21 cities) were in sig-

nificant noncompliance with their pre-

30,000 . — _ .
Bl maor municipals® treatment requiremen(sigure 21).
. . . 25727 25473
25000 [ minor municipals )
. _ 22,070 Combined Sewer Overflows
= B industria 19750 343 20,404 Number 306 in 17 Cities
e package plants**** § 19200 Efforts to address combined sewer
=) . — overflows (CSOs) continue. CSOs are a
; 15,000 S 13401 [ 13.965 problem in older cities where stormwater
o S 11,37 runoff is carried in sanitary sewer pipes.
£ 10.000— During storms the sewers overflow and
2 discharge raw sewage into receiving wa-
2482 2sceb | 4730f | 485 ters. The Division of Water has identi-
5000 % a072] 3863 3864 ‘i’l ' fied 17 cities with a total of 306 CSO out-
965 | [\lse3 | 54(I)| son| Fss B Lo I 1o B o fall points(Figure 22). Louisville, which
o il el Lomel R has the largest number of CSOs in the
% 89 90 1 2 93 4 % state (118), has been concentrating on
*Major municipals treat 1,000,000 gallons or more per day. **Minor munici- preventing sewage backflow into homes.
pals treat less than 1,000,000 gallons per day. ***Industrial facilities treat = 1pa city's sewer district has also posted
industrial related effluent so that it can be discharged to nearby waters. Data on i fl it inal th b
industrial facilites not available prior to 1992. ****Package plants are s_lgns at overtiow sites warning the pub-
prefabricated plants of small capacity. Package plants are often used in remlifethat downstream waters are not safe
areas or in unincorporated areas and tend to serve subdivisions, schools,  for recreational us®.
institutions, or mobile home parks. Source: KY Division of Water

Figure 21 Pretreatment Programs

in Significant Noncompliance ('96)

wastewater # industrial  # in non-
tmt. plant users complianc
Ashland 7 1
Beaver Dam 8 1
Bowling Green 26 9
Corbin 9 1
Elizabethtown 22 1
Elkton 1 1
Franklin 9 1
Glasgow 15 4
Harrodsburg 5 1
Hopkinsville 15 1
Leitchfield 12 2
Lexington-Town Br. 46 9
London 9 3
Louisville-Mor. For. 93 5
Louisville-West Co. 12 2
Mayfield 5 2
Mount Sterling 5 3
Owensboro-West 22 1
Paris 11 5
Russellville 6 2
Stanford 2 1
Total 21 340 56

Source: KY Division of Water

11

12

S el Number of lllegal Straight Pipe
e i Sewage Discharges Unknown But

Ashland g | Considered Widespread

Catlettsburg 14 While most of the focus of the fed-
Campbell & eral Clean Water Act has been on con-
Kenton Counties 74 | trolling pollution from large municipal
Frankfort 15 | and industrial sources, residential sep-
Harlan 3 | tic systems and illegal straight pipe dis-
Henderson 15

charges are contributing to pollution

Il;/logﬂi/ille 1? problems in many waterways.
Morganfield > About 56% of the state's households_
Louisville 118 @ are connected to sewers and have their
Owensboro 14 Sewage treated at one of the 1,951 mu-
Paducah 10 | nicipal or package sewage treatment
Pikeville 4 | plants operating in the state. A closer
Pineville 6 | look, however, reveals that in 36 coun-
Prestonsburg 2 | ties less than 25% of the households are
Vanceburg 1 | connected to sewefBigure 23). Many
Worthington 3

households must rely on septic tanks and
other on-site systems for wastewater
treatment. Since 1982, when the Depart-
ment of Health was given authority to regulate on-site sewage dis-
posal systems, 140,000 septic systems have been permitted. Each
year, an average 10,000 on-site sewage system permits are issued
by local health departments. It is not known how many failing sep-
tic systems and illegal straight pipes are discharging raw sewage
into waterways but it is considered a widespread problem across the
state.

Source: KY Div. of Water,
Jefferson County MSD
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ﬁ;&;ﬂ om _sur:veys alo?g sorr?ellllvatirvlé/ayks f?ur?d:K About 56% of the state's households are con-
.2 straight pipes along the North Fork of the Ken-p o a4 1o public sewers. Many households must

tucky Rlve_r n Lgtcher County. . _rely on septic tanks and other on-site systems for
m 660 straight pipes along the Upper Cumberland R'Ve(/vastewater treatment. Each year, an average

in Harlan County. . . ;
10,000 on-site sewage system permits are issued
m 3,100 residences in Floyd County with straight pipes,by local health depargtmeﬁts in IEentucky

failing septic systems, and sewers dumping directly into

the Cumberland River.

m More than 80% of the 242 households in

Wagerville-Barnes Mountain area of Estill County h

straight pipes or failing septic systet# county-by- g 5 100% of households

county survey would likely reveal that straight pipes and—] 25 - 49% of households

failing septic tanks are a statewide problem. [ 0-24% of households g8
Addressing sewage problems will take state and |ocal

Figure 23 Percent of Households
Connected to Public Sewer*

a number of entities including a low-interest state re dyﬁ’ublic e R 5 & AT B o

ing loan program. Since 1989, 89 projects totaling $19%janization. Source: U.S. Census, Kentucky Data, 1990
million have been funded by the loan progréfgure

25). However, the fund falls well short of the projec
state wastewater treatment needs of $3.2 bitfion. Figure 24 On-Site Sewage Disposal Permit

On-site sewage treatment may be a more viable On-Site Sewage Disposal Permits Issued
native in some areas of the state. A cooperative | 12000
state/federal partnership along the North Fork of the 10000 ]
tucky River is working to provide education and gre ’
fqr Iow-incomg residents to c_omply with on-site Sew  gooo-
disposal requirements. On-site sewage disposal de
stration projects are also underway in McLean, Roy 'g 6,000
and Estill counties. =
But much more remains to be done to promote pr 4000
on-site sewage disposal including stronger enforce 2000
of existing on-site sewage disposal rules, creation of ’
tation districts to meet wastewater treatment needs o ‘
. 92/93 93/94 94/95 95/96
Figure 25 Kentucky Wastewater fiscal year
Revolving Loan Fund On-Site Sewage Disposal Permits Issued By
70 40 (otriotak
W total funds* (million dollars) . Health Districts* (FY 1996)
i 35 & .
60 O $commitments (million dollars) Sgr;f’,'ﬁi E‘;‘(,Vgc??nDF'SY”{’SSg
# of projects funded 1% [ 125-69
— projectsTu | o5 []71-153
53 g I 154 - 483
20 %; I 484 - 823
| 15 @ I 824 - 1851
-10
-5
Note: Data on septic tank permits issued prior to 1992-93
fiscal year not available. *Larger shaded areas represent multi-county
*Includes federal grants, state match, and interest incurred. | health districts. There are also 37 independent county health
There is also $20 million in principal and interest repayments | districts represented in the chart. .
available for additional projects. Source: KY Division of Water ~ Source: KY Department for Health Services
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Letcher County Adopts Ordinances to as the 21 existing sewer and five water/sewer sanita-
Address Sewage Problems tion districts in Kentucky, and adoption of local ordi-

Letcher County is working to address the problem of'@NCeS Or agreements requiring proper on-site sewage
sewage disposal with a number of recent initiatives. Mangisposal like those passed by 21 coufitiese shaded
rural areas of Letcher County do not have suitable sanpox - Letcher County Adopts Ordinances to Address
tary sewer or septic systems. As such, sewage pollutidghewage Problems)
has had a significant impact on waterways. In May 1996,
the county created a special district to better organize adsh Kill Incidents Increase in Past Few Years
provide water anq sewer services to the residents of I_.etcherAn average of ten spills occur each day along Ken-
Sy /- CEMMIEEE 1 [ 112 Feesss ef conelisting ?ueky roadsides and at industrial sites. Some of these

study to provide county-wide water and sewer service. . . .
Letcher County officials are also working to addres pills have degraded water quality and have led to fish

on-site sewage disposal. The county passed an ordina gs._ Figure 26reveals that fish kill incidents steadily
in February 1996 to better regulate on-site sewage di§eclined between 1983 and 1993. However, reports
posal in new dwellings. The ordinance requires propdtave increased in the past few years. During 1994-95,
sewer hook up or an approved septic system before ne&{l incidents were reported along 50 miles of streams
electric service will be provided. The person requestingilling 172,306 fish. Oil and chemical spills were re-
state approval of electrical wiring for a new structure mus§ponsible for seven of the fish kill incidents followed
obtain a release from the local health department indicqu sewage (4), natural causes (3), agriculture (2), and

ing that the facility is in compliance with sewage diSpos%ining (1). Fifteen incidents were of unknown origin.
laws.

Reported Industrial Toxic Water
Discharges Decline 77% Since 1988

Figure 26 Fish Kill Incidents in Kentucky

350 40 :
L fish killed Each year, thousands of pounds of toxic
@ 300 (thousands) |35 chemicals are discharged to waterways, im-
g - — #incidents 30 pairing water quality an_d aguatic habitat. The
je sources of these chemicals are numerous and
T 200 =25~ include industries, waste sites, farmlands, un-
= | oo | derground storage tanks, transportation
e . .. .
= § spills, and even the pesticides applied to our
= 15 yards. Itis difficult to fully assess the affects
I 410 these chemicals are having on water quality
E since only a few of the more than 70,000
= chemicals registered for use are monitored
at ambient water quality stations, and rela-
'80 '81 '82 '83 '84 "85 '86 '87 '88 '89 '90 '91 '92 '93 '94 95 tively limited information has been collected
peet _ on chemical concentrations in stream and
Source: KY Reports to Congress on Water Quality . . .
lake sediments or in fish tissue.

_ _ _ Industries reported discharging 403,292 pounds of toxic chemicals to state wa-
Fish Kill Incidents  terways during 1994, the most recent year for which data is avdifablee 27 &

By River Basin Figure 28, also see EQC Toxics ReportBut many companies are doing a better
(1994-95) job in reducing the generation and release of toxic chemicals. For example, re-

Kentucky 12 ported industrial toxic water discharges dropped 77% since 1988. The discharge of

Licking 5 toxics from industrial facilities to municipal wastewater treatment plants also fell

Salt 5 64%, from 2.8 million pounds in 1988 to 1.8 million pounds in 1994ure 28).

Green 4 Toxicity testing at municipal wastewater and industrial plants also shows that

U. Cumberland 2 these facilities are doing a better job in removing chemicals from their effluent prior

Tennessee 2 to discharging it to a waterwa§igure 29). During 1995, 16% of the 81 industrial

'?OT:I iz, 311 and 43 municipal plants tested failed to meet toxicity effluent limits.

Source: 1996 KY Report to . . . .
Congress on Water Quality 10XiC Chemicals Detected in Lake Fish

Figure 30shows that toxic chemicals have found their way into lake fish tissue.
Some of the chemicals detected in fish, such as lead and copper, occur naturally in
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nature or can be produced as a waste byproduct

Figure 27 Industrial Toxic Chemical
other chemicals, like PCBs and chlordane, are syntti e CE IR AW E I AT NAN (ARG [0 e SYA G Re X2

Testing of lake fish has been conducted by the Divig
of Water at nine public lakes in the past few years.
chemical levels detected in the fish rarely exceeded t
set to protect public health with the exception of P(
in Green River Lake and chlordane in McNeely La
There is no trend data on chemical concentrations f
in lake fish tissue in Kentucky since testing has only
cently been initiated. However, national studies ge
ally indicate that concentrations of several chemicals
as DDT, mercury, lead, cadmium, and arsenic in fr

Pounds released
10

[ 1-4,999

[ 5,000-9,999
[ 10,000-49,999
[ 50,000- 99,999

Source: 1994 KY Toxics Release Inventory Report

water fish tissue peaked in 1970 and has since deéfi

A fish consumption advisory has been in effect
Green River Lake since 1994 after unsafe levels of P
were found in carp and channel catfish. PCBs are hi
toxic chemicals that were used as lubricants in tré
formers and other electrical equipment. PCBs
banned for use in 1977 after they were found to c
harmful health effectS.The source of PCBs in the la
is a gas pipeline compressor station. Cleanup of the
is scheduled for the summer of 1997. However, no d
sion has been made regarding the cleanup of PCE
Green River Lake sediment. Fish consumption ad
ries are also in effect at five ponds in Western Kentu
and along 788 miles of waterwaffsgure 31).

The Division of Water resampled McNeely Lake
1996 to verify high chlordane levels found in fish tiss

Figure 28 Industrial Toxic Water
Releases and Transfers to Wastewater
Treatment Plants in Kentucky

[ toxicsreleased to streams

w s
3 8
S o

toxic discharges to public

B wastewater tmt. plants

w
8
o)

a1
o
o

3 3
o O
()

pounds (thousand)

PP DN

3
S

[
o
o

1988 1989 1990 1991 1992 1993 1994

year
Source: Kentucky Toxic Release Inventory Reports

during 1994(Figure 30). Chlordane is an insectici

2 _ d Figure 29 Toxicity Testing at Wastewater
primarily used to control termites. It was banned fr Treatment Plants in Kentucky

domestic use in 1988 due to health ri¥kEhe 1996
tests found that levels of chlordane in bass, carp,
catfish were below the FDA action levels. It is hot kno
what caused the high chlordane levels in 1994. The
vision of Water hopes to retest the lake next year.
Elevated levels of dioxin in fish and sediment w
also discovered in 1996 at Chickasaw Park Lake, a
ner-city lake in Louisville. Dioxin levels found in th
lake's sediment were 20% higher than the national &
age. Elevated dioxin levels were also detected in
tissue. Dioxin can be produced as a by-product in
manufacture of pesticides, paper, and from waste in
eration. Waste sites are also a source of dioxin. E
sure to dioxin at certain levels and durations can c¢
liver damage and reproductive risSR¥he source of di-
oxin at the lake is unknown. Arisk assessment condu
by the KY Department for Environmental Protection r

90 . failed to
Municipal plants - Mmeet
80 T 8 toxicity
reguirements
70 @
met toxicity
‘%60% = requirements
=1
5 20 Industrial
& 40 plants
=
2 30
20
10—
0

1991 1993 1995

1991 1993 1995

Note: Based on bioassay of whole effluent toxicity (WET).
Source: KY Reports to Congress on Water Quality

ommended that people eat no more than one crappie per year and that consumption
of carp be banned at Chickasaw Lake. The fish were removed from the lake by the
KY Department of Fish and Wildlife. The city of Louisville has also posted a fish
consumption advisory at Chickasaw Lake and is studying the extent of contamina-
tion to determine if further action is needed.
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Figure 30 Contaminants Detected in Fish Tissue at Public Lakes in Kentucky

(dioxin ppt)**

Chickasaw
(dioxin ppt)**

L ake Cumberland
(nickel ppm) &

L ake Cumberland =
(copper ppm)

Chlordane PCBs

Guist Creek Green River :
Herrington Guist Creek : §
McNeely (1994) Herrington 8
| ! 8
MCNeer (1996) ' MCNeely F =
- 'm :g_

Barren B oo :E Barren E .

Taylorsville E ‘ZM buffdo | ! % Taylorsville : H o

rum = !

Lake Barkley 2 Lake Barkley .| I sm buffalo
Lake : Lake : [ drum
Cumberland* | ‘ Cumberland* | B Lgmbass

T T T T
0 005 01 015 02 025 0.3 035 04 0.45 01 02 03 04 05 1I9 ‘2 21 22 23 24 25
chlordane parts per million PCB parts per million
DDT Mercury ‘
B ey : Lake :
B Lgmbass . Cumberland (1994) .
Taylorsville ‘g Lake :
. g Cumberland (1995) catfish !
g Guiist Creek B cap . d
= M svbuifado |+ 2
2 ; O drum 8
o8 Herrington jemmser—— u S
: M Lgmbass ! 3
. McNed walleye L3
Lake Barkley , y ,
! Barren !
I T 1 1 0l4 0l6 0l8 ]‘. 1l2
0 02 4 5 mercury parts per million
DDT parts per million
Lead Cadmium
Lake . [ | carp
Cumberland Guist Creek B s buffalo
I drum
Guist Creek B Lgmbass
Herrington
. [ | carp
Herrington B sV buifdo
O drum McNeely
McNeely B Lgmbass
B walleye
BETER Barren
0 002004006008 01 1 2 3 0 0005 001 005 002 0025 003
lead parts per million cadmium parts per million
Dioxin, Nickel, Copper -
Note: All levels listed are from fillet fish tissue samples.
McNeely Lake Barkley and Taylorsville samples taken in 1993.

parts per trillion (dioxin) parts per million (copper, nickel)

T T
0 2 4 6 8 10 12 14 16 18

Guist Creek, Herrington, McNeely, and Barren lake
sampled in 1994. Lake Cumberland, Chickasaw Park, and
Green River lake sampled in 1995 unless otherwise
indicated on chart. Samples compare chemical concentra
tions detected in fillet fish tissue to the Federal Food and
Drug Administration (FDA) action levels where estab-
lished to protect human health. There are no FDA
standards for lead, copper, nickel, and cadmium. *Lake
Cumberland samples for PCBs and chlordane listed as all
<.250. **Dioxin FDA action level is 25 ppt advisory, 50
ppt ban. Source: KY Division of Water, Woodward Clyde
Consultants
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Because FDA has n
established action leve
for many chemicals, thg

Division of Water is con (Logan/Butler/Muhlenburg)

Figure 31 Fish Consumption Advisories in Effect in Kentucky
Stream (county) pollutant year listed miles source fish

Town Br./Mud River PCBs 1985 71.5 Dye-cast plant all species

sidering the use of risk-\west Fork Drakes Creek PCBs 1985  46.9 adhesive plant all species

based criteria to determingSimpson, Warren)
the need for fish consum
tion warnings at waterways (McCracken)

D Little Bayou Creek PCBs 1985 6.5 gas. diff. plant  all species

with elevated levels of con-Ohio River (entire length PCBs 1989  663.9 industry carp, paddle

taminants in fish tissue.of KY border) chlordane urban runoff catfish, bass

The risk criteria will weigh W. KY Wildlife Area mercury 1993 5 unknown bass
(McCracken Co.) ponds

?herg'9a|]¢_Cr?nc_?hnthratll?r?sGreen River Lake PCBs 1994 entire gas compression catfish
ound in 1Ish with healtn- oy 10r, Adair) lake  station carp

based Cjo_nSiderations whe 'Bource: 1996 KY Report to Congress on Water Quality
determining the need for

fish consumption advisories. Figure 32 Water Quality Inspection Trends

Water Inspections, Violations, Penalties Decline| 14000 pp—
Many water quality improvements are due to state 159 | O] drinking water

forcement of federal and state clean water ritegire

32 reveals that water inspections hit an all time higl 10,000 B KPDES®

1993, totaling 13,490. The number of inspections drof £ g W oil/gas

to 11,978 in 1995. Violations cited by inspectors alsg gf

clined(Figure 33). The drop in inspections and violatio 2 6,000

are attributed to a reduction in field inspectors (from 6 e

1992 to 60 in 1995), fewer oil wells (oil production]

Kentucky fell from 4.6 million barrels in 1993 to 3.4 i 2,000

lion barrels in 1996), and a move toward technical a ol

tance as part of the Cabinet's Customer Service Initiz ‘86 's8  '90  '9l '92 '93 ‘o4 'O5

Most of the violations cited are resolved through ag year
orders and other means, but some of the more serio *Facilities with KY Pollutant Discharge Elimination Systen

; T ; ; permits. Does not include inspections at KPDES permitte
fractions result in fines. Penalties assessed against coal mines which are conducted by the KY Dept. of Surfa

polluters h_aV('_:‘ varied over the yeaﬁg@r_e 33). In 1_9_95- Mining. This information will appear in the EQC Resource
$293,995 in fines were assessed against 94 entities, Extraction Trends report. Source: KY Division of Water

Figure 33 Water Quality Violation and Penalty Trends

include drinking water or federal government penalty assessments). Drinking water penalty assessments appear in the E
Drinking Water Trends Report. ***Includes groundwater, wild river, and agriculture violations.
Source: KY Division of Water

State of Kentucky's Environment Series 17

1
d
ce

Violation* and Penalty** Actions Types of Violations Cited (1995)
1,800 . 1,600
fines L5 violations ) other** (1%) )
1,600 _ (inousena 143 \ 1,400 spills (2%) drinking water (8%)
1,400 ollars) § - # of fines 1200 % water
51200 1181 g resources (7%)
el 1,116 | 1000 &
§ ] 1067 5 000 & o
31,000 oo 844 2 municipal,
s : £ 765 g4 800 = oil & industrial
= 600 3 gas (28%) FE?E(}Z)
o
© N
N
146 1 |5, 20 Note: Does not include coal mine water inspections and
& | penalties. This will be reported in the EQC Resource Extraction
91 ‘9o | 93 ‘o4 | 05 Trends report. *Violations cited by field inspectors. **Penalties

year assessed by the Division of Water Enforcement Branch (does not

QC Safe



Figure 34 Major
KPDES Facilities in

Water Quality - March 1997

SRR o A D SR R a i Of which, 74, were at permitted fa-
Significant Noncompliance with PermitsESiusSaraSiel il E =l C YAV}

Significant i 11% of the 105 major facilites
Noncompliance 39 were in significant noncompli-
(Feb. 1997) 25 & EE ance with their KPDES permits
Facility County B 307 3 (Figure 34 and Figure 35)°
Q‘:r?;eeS'TP BC06>1/|?0W3 5 =y e 26 In 1995, citizen water com-
North{«m. Carroll y E ig’ plaints drqpped to t.heir lowest
Stainless o ] recorde(_JI since 198#&igure 36).
Greenup Co.  Greenup £ | Complaints included wastewater
Environmental = treatment plants (320), septic
London STP Laurel tanks (330), public drinking wa-
BTR Precision Logan 1990 1991 1995/6;993 1994 199 ter (448), floodplains (457),
Dye C.asting Source: KY Division of Water groundwater wells (335), odors
Russellville STP Logan

Lebanon STP  Marion

Hazard STP Perry

Morganfield Union
STP

Big Rivers Webster
Electric

Note: STP - sewage
treatment plant. Significant

those major facilities with

permit limits in a six month
period based on type of
pollutant. Major facilities
currently include 67 major
municipal wastewater

million gallons or more per

federal facilities based on
chemical and conventional
pollutants, flow, and
potential to impact health
and water quality.

Source: KY Div. of Water

B.F. Goodrich  Marshal|

noncompliance is defined as

two to four exceedances of

treatment plants that treat 1

(332), landfarming (214), illegal
discharges (164), stormwater runoff (149), and open dumping (129).

Figure 36 Citizen Water Complaints in Kentucky

Water Complaint Trends Types of Complaints (1995)

16,000 15,435 other (11%)
runoff pollution sewage
(28%)

solid waste
(5%)

5,490
groundwater

number of col
o
o
(=)
T

4,108
4,000 m30s7 3885 10% disch
= 358 (10%) (l lstl:%%rges
2,000 7g 2734 X 2817 = -
o L= ' drinking water floodplain

(13%) (12%)

T T T T T T T T T T T
'84 '85 '86 '87 '83 '89* '90 '91 '92 '93 '94 ‘95
Note: Complaints received by the Div. of Water. *Increase in complaints attributed to Russell
County sewage treatment plant pipeline to Lake Cumberland. Source: KY Division of Water

On-Site Sewage Inspections Double in Four Years

day and 34 industrial and 4 Since 1982, the KY Department for Health Services has had authority for ensur-

ing that on-site sewage systems, such as septic tanks, are properly sited and in-
stalled. Local health departments issue thousands of on-site sewage permits each
year, conduct inspections of systems, and respond to complaints.

The number of on-site sewage disposal inspections conducted by local health

Figure 37 On-Site

Inspections and Complaints in KY

departments have doubled in the past four y@agsire 37). This is due to a num-

ber of factors, including stepped up enforcement of on-site
sewage disposal rules, the adoption of ordinances and agree-
ments in 21 counties requiring verification of approved on-

Sewage Disposal

— inspections
5,000 [ complaints

3754 14176
3,294
9,571

" l\)oom;ill)alnts#
8888

_—15,322

site sewage systems prior to the hookup of electrical service
in new dwellings, and greater public awareness of permit
requirements. However, the Department for Health Services
admits that much more needs to be done to address the prob-
lem of illegal straight sewage discharge pipes and older fail-
ing septic systems.

The department notes that the state's on-site sewage law
does not provide for penalties, nor does it allow the agency
to take action against a violator unless there is a written com-

19,095

pd

4,096
3,326

1993

0- T I T
1994
year

Source: KY Department for Health Services

1995 1996 plaint and then only if there is an imminent health hazard.
In addition, more support and actions are needed at the state

18

and local level including passage of state laws or local ordi-
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HEULCRCREUBICRVELEIEIISIERS  Figure 38 Kentucky Division of Water Budget Trends
age disposal. The Department fi

Health Services also indicates thatthere | g restricted fund* —e— budgeted positions****

is little |_nterest by Ioca! courts to pros- 25 B general fund** T —— —300
ecute violators of on-site sewage laws. _ 267" 275216

State and local programs are alsog | & feder fund™* 2907258 1250
needed to educate the public aboyt 16 14 \
proper sewage disposal and maintg-; | 189—189 10 11 B Ooﬁ
nance of septic systems. Woodforg 160—160 = | 1508
County is the first county to considetg 10 ‘%ﬂ,;
an o_rdmance tq require the proper og- s 02 8 | 100 2
eration and maintenance of septic syS- 5 O

tems. And the department believes 5 | 50
funding is needed to help finance re- el Tl 4

gional and other on-site sewage systems 0 ' S 0

I I I I I I I I I I I I I
for economically disadvantaged areas. ~ 85 86 '87 '88 '89 '90 ‘91 '92 '93 '94 95 ‘96 ‘97 '98
year

. Note: Based on fiscal year. *Grants, permit fees, and other sources of funds not
Water Program Expenditures | cjded in general funds. **General funds appropriated from the state budget.
Amount to $2.66 Per Kentuckian *+*Federal grants received to support NREPC water programs. ***Budgeted
Carrying out water pollution |awstaff does not necessarily mean that all staff positions have been filled. Sourc
requires financial resources and per,m(f‘.falbinet for Natural Resources and Environmental Protection, Budget Office

nel to protect public health and restore water quéalityure 38 . L
reveals a steady increase in funding for KY Division of W. Bulalgg;e 33 gg{)gljrg/rﬁ 'X?egf(\l/:v@u%gn
programs between 1985 and 1992. However, in 1993, b ‘
shortfalls in Kentucky resulted in a $3 million reduction in st
general fund appropriations for water programs. Since the
total number of budgeted positions has steadily declifed
ure 38). Consequently, the Division of Water has been force
cut back on some programs, such as wastewater operato
ing, drought response, dam inspections, and water monitc
in order to carry out its core activities of KPDES permitting
enforcementFigure 39). But the cuts have also impacted p
mitting and enforcement programs. For example, six fielc
spector positions have been cut since 1992. The Division o
ter currently employs 60 inspectors to monitor thousands o
mits and respond to complaints. N
ing violations of water rules through agreed order

Federal funds to support state water programs have NG as other. Source: KY Division of Water
up with new mandates, according to Division of Water officiars.
The division reports that the federal funding increases in 1997 and 1998 reflect L
pass-through grants slated for local runoff pollution demonstration projects. K@ntucky Division
fiscal year 1997 and 1998 state general-fund appropriation for water programs fi-Water Budget
stores funding back to 1991 levels at about $10 million a year. In 1998, state apf@am 1997 Budget
priations of $10.5 million to finance water programs will amount to an expendiflipgindwater  $1,401,500
of $2.66 per Kentuckian to protect water quéty. el el $83,075,500

The Division has employed some cost-saving measures to assist the agez%rjéf Iff v\\,/va;tg ; $z86%%95%%0
meetings its statutory mandate to protect the waters of the Commonwealth, Frgesources*$’1,88&,'>,700
measure under consideration is to switch from monthly to bimonthly monitoring,at, $17.435.200
most of the 44 stream stations. This will allow the Division to expand its statewigde safety, water quantity,
monitoring network and assist with the watershed-based initiative as discusséebdpiain management
page five of this report. The Division has also been working to streamline wW&€fRms.
permit requirements and the review process to make it more efficient. Source: KY Div. of Water

&

KY

monitoring, permitting (17%)

program planning,
adm. (19%)

technical,

financial

assistance

(27%)

surveillance*

(30%)

enforcement**
(7%)

Note: Based on $17,435,200 FY 1997 budget.
*Inspections, responding to complaints. **Addres

2]
I

o
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Natural Resources

K entucky’s landscape and biological diversity have undergone significant

changes during the past two centuries. Vast forests and free flowing rivers
once provided habitat to large herds of buffalo and elk, great numbers of black bear,
and thousands of species of native plants and animals. Since settlement began, more
than 200 years ago, the state’s 13 major rivers have been impounded and millions of
acres of forests cleared to make way for farms, coal mines, highways, and small and
large urban areas. Kentucky’s natural landscape has been greatly altered affecting
the biological diversity of our natural communities, and is some cases, resulting in
the loss of species and entire ecosystems.

Land Use: Cropland Declines by 1.5 Million Acres; 101 Acres a Day
Converted to Urban Areas and Roads
Kentucky’s 25.8 million acres of land are now primarily comprised of forest,

Figure 1 Land Use Patterns in Kentucky \fvrlc;ﬂ ?22 praesr?;?r:zgfs

covered by roads, ur-
ban areas, water, and
federal landgFigure

1).2 Land use shifts
seen during the past
two centuries are
largely a reflection of a
growing population

(Figure 2)and a chang-
ing economy. For ex-
ample, during the past
25 years cropland de-
clined by 1.5 million

*Non-federal lands with the exception of Land Between the Lake@cres. Cropland loss is
**Farmsteads and other land in farms (ie. greenhouses, nurserieattributed to urban
poultry facilities; barrenland (ie. strip mines, quarries); and buildup conversion to

cropland
pastureland
forestland*

urban, roads

federa

other**

water

T T T T 1 T
0 2 4 6 8 10 12

million acres

marshland. Source: U.S. Natural Resources Conservation Servjce .
Water areas, and an in-

crease in crop produc-
tion costs resulting in

Figure 2 Kentucky Population Trends

5,000 317 4530 the conversion of mar-
3867 4040 ginal cropland to pas-
L0y ture? In addition, 28%
) 661 3,684 3,765 3,824 3,903 3,927
2 oo DS SPEE S of these croplands
x™ (3,038 . (423,000 acres) were
c 2615 — population .
g 20007216 ' retired from use under
=2 ’ projected (moderate -
2 e D oo 5050) t_he federal Conserva
1,000 tion Reserve Program.
' projected (high
& growth 1995-2020) Land .USG Changes
0 are occurring more rap-

T T T T T T T T
1900 1930 1960 1980 1990 1995 2000 2010 2020
Source: U.S. Census year

idly in some regions of

the state than others.
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Figure 3 KY’s Changing Landscape
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For example, in east Kentucky, cropland declined by a third
between 1982-1992, while urban and other areas nearly

Region 1982 1992 1982-ggloubled in the Purchase regi@figure 3).
acres acres % change In some cases, various uses of the land are lost perma-
East nently such as when it is converted to urban areas. The U.S.
cropland 347,700 230,200  -34%Natural Resources Conservation Service estimates that an
pastureland 729,100 1,028,100 +41%gyerage of 101 acres a day are converted to urban areas and
foresﬂf‘”d* 5,371,100 5,109,900 'E(’)O"roads in Kentucky. The loss of some lands, such as prime
Eﬁﬂi;rass 1,410,300 1,490,000  +5% ¢4 miands—those lands that produce the best food, feed, and
cropland 1,364,200 1,190,400 _1395 lIber—have raised concern. Between 1982-1992, Kentucky
pastureland 2485800 2,268,100 _900st 170,000 acres or 3% of its prime farmland to o_ther”uses.
forestland* 1,109,500 1,328,100 +20% State efforts to preserve prime farmland continue as do
other** 682,000 854,900 +259% Measures to prevent soil erosion from croplands. Cropland
Pennyroyal erosion rates have declined 31%, from 10.6 tons/acre/year
cropland 1,890,200 1,702,800 -10%in 1982 to 7.3 tons/acre/year in 199Phe reduction is at-
pastureland 1,700,700 1,681,100 -1%ributed to the increasing use of conservation tillage—vari-
forestland* 1,908,300 1,943,000  +2% gys plowing methods that disturb less soil. Currently, 68%
other™ 914,400 1,086,700 +19% qf the state’s active cropland is in conservation tillage.
West Coalfield Land use changes and issues continue to generate much
cropland 1,570,700 1,382,100 -12% . ..
pastureland 783,500 707200 -108 0debate. Qontrover3|es preated by the siting of poultry and
forestland* 1.455200 1,580,100 +803_commer0|al hog farms in Western Ken_tucky, urban sprav_vl
other** 663,900 803,900 +21% In Central and Northern Kentucky, and increased logging in
Purchase Eastern Kentucky are among some of the most hotly con-
cropland 762,000 586,400 -23%tested issues of the day. Thig® of Kentucky's Environ-
pastureland 192,800 174,400 -9%ment Reporwill review how these and other issues have
forestland* 336,700 351,000  +4% affected the state’s natural resources—specifically our for-
other** 183,900 363,600 +98% ests, wildlife resources, and biological diversity.
Bueqass? ) Forest R r
iegesee R} - Forest Resources
eﬁ%_ | -\'\':”“‘" Private and public forestlands cover an estimated 45% to
," oafiied 48% of the state’s land bas&hese resources form the state’s
Pennyroyal‘."“ biological and economic base from which we derive jobs,
°Purchase raw materials, environmental quality, cultural heritage, rec-
*Non-federal forestland with the exception of Land reational opportunl-tu.—:‘s, and wildlife habitat. .
Between the Lakes. **Urban, roads, water, federal, and  1Nn€ Key to sustaining forest uses and meeting the demands
miscellaneous land. Source: National Resources Invento®f, future generations is the maintenance and enhancement
U.S. Natural Resources Conservation Service of our forest ecosystems. But little is known about the cur-

rent state of our forests. The most recent data on the timber resource are ten years
old.” This is a particular concern due to growing demand for wood products. The
U.S. Forest Service predicts that demand for hardwoods will increase 25%, ply-
forestlands cover an wood 50%, and paper/paper products 100% by the yeart2@0glch, Kentucky’s
estlmate,d 45% 10 48% OF t5rests are coming under increased harvesting pressure. While data are not avail-
the states land baselhe  gpje 1o determine the current extent of logging, regeneration of harvested areas, or
state's forests are largely he overall health and diversity of our forests, the following information does pro-

privately owned, with vide a general picture of trends and issues affecting Kentucky's forest resources.
about 92% in private

hands.

Private and public

Forestland Loss Ranked a High Risk to Biological Diversity

Kentucky is considered the geographic center of the deciduous forests of east-
ern North Americd.The state’s forests are largely privately owned, with about
92% in private hands. According to the U.S. Natural Resources Conservation Ser-
vice, forestland declined by 6% in a 25-year time period, from 10.9 million acres in
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Figure 4 Ecological and

Environmental Risks in KY

Logging in Jackson County,
Kentucky (early 1900s)

Factor Risk Ranking
forestland conversion high
wildfires (impact

to timber) medium
woodland grazing

(impact to timber) mediun

logging (impact to land) medium
logging (siltation of

surface water) medium
logging (habitat loss,
fragmentation, water
flow alteration) medium

Source: KY Outlook 2000,

Executive Summary, May 1997 Source: U.S. Natural Resources Conservation Service

1967 to 10.3 million acres in 199igure 1). How-
ever, since 1982, forestland increased by 131,300 aGEETe[7=N-3 M¥[3s|of=I @ ={(e o [N[o1ile] sRIa W =11 (00 4
from 10.180 million acres in 1982 to 10.312 milliof™7 757
acres in 1992. During this time period forestland in- gq_|
creased in all regions of the state with the exception of gpg_|
east Kentucky which saw a decline of 261,200 acr@ 700-

1 ~1907 1995+
912,908 board 883,000 boar
feet feet

(Figure 3). The U.S. Forest Service, reports a greatgr 600
increase in privately owned forestland, from 10.3 milg 500
lion acres in 1978 to 11.4 million acres in 19%A. § 400+
state project to rank environmental and ecological risis €L
identified the conversion of forestland to other uses as i%:
a high ecological risk in Kentuckyrigure 4). 0

Lumber Production: 1995 Near Record High
Poor logging practices such as those that caus
cessive erosion, reduce critical habitat, and remove hi
guality trees leaving undesirable or damaged trees
lowing little room for new growth, have been ranked
medium risk to the state’s environmental and ecolg

*
2o
'@
3
>
o
<

ry

Figure 6 Kentucky Lumber and Wood
Industry Employment, Value Added,
and Value of Shipments

cal health(Figure 4). The most extensive logging N . B
Kentucky’s forests began in the 1870s, and reached 07 @ vaveof stipments' W valueaddeds 2200
peak in the early 190@so0gging in Jackson County) 1,200 —— employment*++ 120,000

Kentucky's forests have had much of this centuryg 1000 1
to recover and timber companies are once again eX- 8oo- *15'00(’%
pressing an interest in this resource. In 1987, the most 4, | E
recent year data are available, 58% of timber in Kerg Floo0g
tucky was sawtimber (9 inches (softwood) 11 inche§ 4007 | 5000
(hardwood) or larger in diameter with at least one 12- 200 H '
foot sawlog)!* 0 N E S Lo

'67 '72 '75 '78 '82 '85 '87 '90 '92 '94

Experts agree that private forests in Kentucky jare
being cut at increasing rates due to timber availabilfpte: édluséeo' fO'rO:”f'a“gn s the ST index f
and worldwide demand. One indicator of this is lunj: % b"”m it he uct annua o (S'g 24).

b ducti Lumb ducti in Kentuck A Lun_l er and wood pro ucts_(SIC 24) value o pro uct

€r production. Lumber production in Kentucky Wagsyiting from the manufacturing process (data prior to 1982
near record levels in 199bigure 5). And lumber and | calculated differently so trend comparison cannot be shown).
wood industry sales (value of shipments) are on tifEEmployment in lumber and furniture industry. Source: KY

rise, tripling between 1982 and 19@4gure 6).12 Deskbooks on Economic Statistics; KY Division of Employm

ent
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Figure 7 Timber Stumpage Prices -
Private Woodlands in Kentucky
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Figure 8 Timber Stumpage Prices -
Daniel Boone National Forest
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Note: Adjusted for inflation using the consumer price index for
d 1995. Source: U.S. Forest Service

Timber Demand: Stumpage Prices Continue to
Increase for Premium Quality Sawlogs

Another indicator of growing demand for wood products is the

Daniel Boone National Forest [RisJls[VE1Y

Timber Sales (1995)

Species Stumpage price
(1,000 board ft.)

northern red & black oak  $248.77

black walnut $244.30 used by th
white oak $179.74
yellow poplar $78.84 new wood

other hardwood (>grade 3) $54.58
yellow pine $39.25
other hardwood (<grade 3) $33.32

Source: U.S. Forest Service

SOCRWAVEIE RSBl ELERRNEE price paid for timber. Demand continues to drive up stumpage prices

oak and walnut sawlog@sigure 7, 8, 9)

HoweverFigure 7 and 8also show that stumpage prices for
mixed hardwoods and pine are showing declining trends in Ken-
tucky after peaking in 1993 and 1994. The decline may indicate a
greater volume of lower quality hardwoods being harvested and

e forest industry, according to Matthew Pelkki, a forestry

professor at the University of Kentuck¥yHe notes that with many

industries using small, low quality hardwoods for paper

and composite wood products, the overall average price for timber
is less. Because 65% of Kentucky's sawtimber is considered low
quality (grade 3 and 4), the current timber markets offer landown-
ers additional opportunities to sell timber which will likely result in

a continued increase in logging in the state.

Figure 10 Wood Industries in Kentucky

1,600 - -
[ secondary wood industries
gg 1,400
rimary wood industries*
%1000 | W PmAY
'O
£1,000-| |62
8
© 800
2
B 600
3 l

—§ 400 =00
2 200

0l

1990 1992 1996

Note: Primary wood industries such as sawmllls and paper
mills process logs into materials. Secondary wood industries
manufacture a product from wood materials such as furniture
*Includes pallet manufacturers. Source: KY Division of
Forestry, KY Wood Products Competitiveness Council

Forest Industry: Kentucky Secondary Wood
Industry Grows 11% in Two Years, Accounts for
Only 1% of Nation’s Employment

The state’s forest industry is composed of primary
producers, such as sawmills, and secondary manufac-
turers which make a product, such as furniture, from
wood materials. The primary wood industry has declined
9% between 1994 and 1996igure 10). In 1996, 572
primary wood companies were operating in the state.
The decline is attributed to depressed hardwood lumber
markets and wet weather making it difficult to get logs
to mills, according to state forestry officials.

The state has also seen limited growth in the past of
Sthe secondary wood industry, which generally provides
more and better paying jobs than the primary producers
(Figure 10). While Kentucky is the 4th leading hard-
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wood producing state in the country, it accounts for only 1% of the nation' =TSk = 1118} N4l
ondary wood indgstry employme(ﬁigure 11)._Rec_ognizing the potgntia_l of t in the Secondary
secondary wood industry to add jobs and diversify local economies, in 19! Wood Industry
Legislature created the Kentucky Wood Products Competitiveness Corpo (Selective States)
The corporation was established to enhance the secondary wood products i S 1080 1094 %
and promote “Kentucky made” wood products. Since then, 51 new secondary Wt\a/tte el Bone 0
industries have located in Kentucky; an 11% increase in a two-year time pe ’ ’
. KY 8,290 9,792
A 1996 report by the Roundtable on the Economy and the Environment, GA 18244 20.107
advisory group to the Economic Development Partnership Board, identifiecs s enE A
eral opportunities to further promote the secondary wood industry includingtn 37,113 34,426 4.3
m Create a program within the Economic Development Cabinet to identify NC 102,067 111,715 14,0
spective and expand existing secondary wood operations. US 820,236 801,274
m Provide incentives to secondary wood manufacturers and promote the *Percentof U.S. employment i
wood products generated in Kentucky. Zecond_ary e B
L . L . ource: U.S. Bureau of Labor
m Prioritize state financial incentives to manufacturers that demonstrate s

: ) Statistics; KY Economic
for sustainable forest practices. Development Cabinet

Private Forestlands: 13% Have Rl LiCRARYCI A EYECTEREI Plans on Private Woodland:s

Management Plans 200 1,600

Many experts agree that managing ;g | & MumPer of forest plans prepared a
Kentucky’s forests in a sustainable man- Bl acres managed* - 1,400
ner and building a diverse forest indus- L [ acres managed** 1200 2
try will require a strong program of _ 140 i 8
landowner assistance and educatiorglgog —1,000 3
Government programs to assist foresg 3

: 2100 800 &

landowners have been ongoing foE 2
many years. But with more than® 80 L 600 3
306,900 forest landowners in the stte%‘,fz 60 °
assistance has been limitécCurrently, 0 | 400 3
the state employs 45 field foresters— | 200
that amounts to 6,820 landowners for 20
every state forester. 0 -0

Between 1981 and 1996, the Divi- '81 '82 '83 '84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96
sion of Forestry worked with landow *Acres with fprest management plans. .**Acre.s with plans prepared gnder the|forest
ers to prepare 17,048 stewardship pl?]tgwardshlp incentives program established in 1990. Source: KY Div. of Forestry

covering 1.48 million acres of forestlatfdgure 12).
This represents 13% of the 11.4 million acres of
vate forestland in Kentucky (as estimated by the
Forest Service). At this rate, it would take 100 ye

Figure 13 Funding of Federal Forest

Stewardship Incentives Program in Kentucky

to service all forest landowners in the state. A— [ fundsexpended  —federdl dllocation
A statewide effort, however, is underway by t 746,564
. 700,000 ~
Kentucky Division of Forestry to contact every f¢ 660,000—g50,000—=652,000
estland owner in the state by the year 2000. The ~ 600.000
tentis to build awareness about state forestry progl 500,000 o6y 603564 616684) 472251

and educate landowners about forest managemer 8 400,000
portunities. However, reductions in federal fund S
for the Forest Stewardship Incentives Program, wi
helps to finance up to 50% of the landowners cos
manage their forests, will greatly curtail the stat 100,000 ’_‘
ability to promote sustainable forest managemen 0 T T T T

T
private forestlands in Kentuck¥igure 13) 19921993 1994 1995 1996 1997
Source: KY Division of Forestry

S
300,000

200,000 165,167
124,000_104000
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Proposed Legislation to Promote Sustainable Forestry on Private Lands
Managing Kentucky’s forests for present and future generations will require sus-

_ tainable forestry practices similar to those listed in the shaded box eGtitisl of

m View forests as ecosys- g;stainable Forestry Sustainable forestry is defined as “the management and uti-

tems to consider all for- i 240 of forests to meet the needs of the present without compromising the ability

est life—the forest envi- . . N

ronment and the complex of future g_eneratlons to meet their own neéds. _

interaction and processes Statewide efforts to promote sus_talnable fqrestry began in 1994 yvhen G(_)vernor

of forests. Brereton Jones convened a statewide summit to assess forest policy and informa-

m Sustain productivity tion needs. In 1997, Governor Paul Patton directed the Kentucky Natural Resources

of the forest to ensure re- and Environmental Protection Cabinet to work with a diverse group of citizens,

growth and productivity. industry, and environmentalists to develop state legislation to promote sustainable

m Provide watershed forestry programs and practices on private forestlands.

protection to sustain wa- The Kentucky Forest Stewardship Act was drafted in March 1997 and includes

ter flow and quality. the timely collection of information about the health of Kentucky’s forests, land-

m Maintain and protect o1 equcation and incentives, notification of harvesting operations, and a mecha-

biodiversity utilizing sci- . . u R .

entific data, forestry assis- nism to designate “bad actors” who do_not foIIow_practlcgs to prevent Water_ poII_u-

tance programs, public _t|on and othgr damage caused py logging operatlgns._AflnaI draft of_the _Ieglslatu_)n

education, industry train- 1S €xpected in late summer and is expected to be filed in the 1998 legislative session.

ing, technology, and for- The estimated start-up cost for the program is $4 million with an annual cost of

est industry development $2 million thereafter. Half of the start-up costs will fund a revolving cost-share

in a manner to enhance program to assist landowners manage their forests. Another $1 million is for a forest

the natural diversity of the inventory. A funding mechanism to finance the act has not been determined but

forest. options under consideration include allocation of a portion of the state property

m Develop a sense of aya5 or establishing a state severance tax on timber.
community regarding

the forestthat recognizes
the important role these

Goals of Sustainable
Forestry

Logging Practices: 52% of Logging Operations Not Adequately

resources p|ay in our lives ContrO”ing RunOff PO”Ution

and the need to consider  The proposed Forest Stewardship Act includes measures to address poor logging
the long-term health of practices. Logging impacts to land and water have been ranked a medium environ-
the forest. mental risk in KentuckyFigure 4). Soil erosion can degrade water quality and

Source: William Martin,  aquatic habitat. According to the U.S. Natural Resources Conservation Service's
Commissioner, KY Depart-

ment of Natural Resources

1992 National Resource Inventory, four million acres of forestland in Kentucky are
in need of conservation treatment to prevent soil erosion and enhance productivity.

Figure 14Use of Best Management Practice A 1996-97 study, funded by the Division of Water and
BMP nL in rations in KY conducted by the University of Kentucky, Department of
( 2) O ey QPSEIENE Forestry, found that of the 100 logging operations ran-

BMPs not used- domly sampled across the state on private and public
Observgj{‘?fzfoﬂ/f]’)t BMPsused- | 191ds, 34% did not use Best Management Practices
(BMPs) to control erosiofFigure 14). The study also
revealed that of the 46% logging operations using BMPs,
18% of those operations either failed or were only par-
tially effective in addressing runoff pollution.

BMPs used - . )

partially But damage caused by timber harvesting can be eas-
effective ily prevented with better logger training and education.

BMEs ';%tsgrsvegé (10%) The act includes a provision that requires harvesting op-
(34%) BMPs used - erations have at least one logger on site who has com-

not effective (8%) | pleted the Kentucky master logger program. The Ken-

Note: Preliminary analysis based on random sampling of :IOB"Cky master logger program was established in 1992 by

active harvesting operations (90% on private land) across|tH&€ University of Kentucky and the Kentucky Forest In-
state in 1996-97. *Operations were either distant from dustry Association to train loggers about practices to pre-

waterways or set up in a manner that avoided runoff. vent erosion, proper harvesting practices, safety, and other
Source: University of Kentucky, Department of Forestry issuegFigure 15). Since then, 917 loggers have gradu-
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ated from the voluntary program. This represents 30% of the 2
loggers operating in Kentucky.

Figure 15 Master Loggers in KY*

300
Public Forests: 8% of Forestland Publicly Owned, B
Contributes Greatly to Tourism, Ecological Diversity & L
Publicly owned forests represent an estimated 923,000 8 200
or 8% of the state’s forestland, according to the most recentg
Forest Service survey of 1987. State lands include 15 reso & =
recreational, and nine historic state parks; four state forest§
state nature preserves; 33 state wildlife management area
thousands of acres of forestland owned by colleges, univers
and local governments. In addition, the federal government ¢ _
four national park, historic, and recreation areas compose:Y?,a.‘rly graduates. Source: KY Div. of Forestry
106,390 acres; 17 Army Corp of Engineer properties containing 176,671 acres v
are leased to the Department of Fish and Wildlife Resources as wildlife areasy f harvesting can be
the 690,987 acre Daniel Boone National Forest. easily prevented with
Not only do these lands help to conserve the state’s natural and cultural herE@%T logger training.
they contribute significantly to the state’s billion dollar tourism industry. Tourismé?nce 1992, 917 loggers
the state’s third largest industry in spending and its second largest emplayet.
ism spending in Kentucky increased from $1.9 billion in 1980 to $7.2 billion
19972°In 1996 alone, total spending at state parks exceeded $46 million.

118

1992 1993 1994 1995 1996 1997

age caused by

have graduated from the
I@ntucky master logger
program—about 30% of

the loggers operating in
Daniel Boone National Forest: Timber Harvests Drop 76% Kentuglgﬁs P 9

Kentucky’s only national forest, the Daniel Boone National Forest (DBNF) cov-
ers 690,987 acres in 21 eastern Kentucky cou(figsire 16). These lands were
set aside under federal law in the 1930s for conservation and multiple uses i
ing recreation, water, timber, wildlife, and timber. With its 500 miles of trails, lak
and wilderness areas, DBNF is one of the most heavily used national forests [t
South, with over five million visitors annually. County Acreage

The DBNF is managed by the U.S. Forest Service. Among some of the current (% of county’s
activities on the DBNF are: total acres)
m Stream Inventory and Monitoring Program - a stream inventory and monitoriRAN 19,301 (13%)
program has been developed to restore and manage 1,200 miles of waterway ey KDY (Pnr)

Figure 16 Daniel
Boone National

m Wildlife Management - Numerous kinds of wildlife are found on the DB Eztrlll;n 5%%83 (0(3;@)
including 32 rare, threatened, and endangered species. The U.S. Forest Sejyige 58,375 ('2600)
enhances wildlife through wildlife openings, prescribed burning, timber harve knox 74 (.02%
ing, and reduction of human impact in sensitive areas such as caves and clifflinggrel 62,024 (22%
m Land Acquisition - The Forest Service continues to work to acquire rare spe Lee 8,587 (6%

habitat and inholdings to consolidate ownership for more effective managemenmgeslie 52,172 (20%
m Ecosystem Management - Efforts are underway to conduct an assessment ¢ McCreary 140,877 (529
growth forest communities, rare species inventories, ecological classifications, Mapifee 46,109 (35%
toration of biodiversity, and forest health assessments to manage entire ecosycMorgan 12,948 (5%
m Timber Management - The Multiple-Use-Sustained Act of 1960 named timbe-2¥sley 16,153 (13%
. . Perry 2,190 (1%
a product that should be managed by national forests. Timber harvests ha 905 14.723 (13%
curred on the DBNF since 198Bigure 17). Timber sales reached an all time higrp 1 5ski 361,789 (0
in 1989 at 45.1 million board feet, but dropped 76% in 1995 when 10.6 milligiyckcastle 14,723 (79
board feet of timber was harvested from the forest. During the pastten years, 4’"Rowan 62,495 (359
acres of the DBNF were logged; 6% of the forest’s total acrgagere 18). Wayne 642 (0.29
The decline in timber sales in the DBNF is attributed to a change in emphas Whitley 43,702 (15%
recreation and ecosystem management as well as lawsuits and appeals challeWgifiy ~ 16,167 (11%
timber sales. One particular lawsuit has significantly impacted timber operatid@&®! 690,987
on the forest. Heartwood, a national group opposed to logging on national forexte/ce: US Forest Service

=)
— o o
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Figure 17 Timber Harvesting Trends
on Public Forests in Kentucky

Daniel Boone National Forest
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challenged an 199-acre sale in the Leatherwood Creek area.
A federal judge ruled in May 1997 that the sale violated the
federal Endangered Species Act by not adequately protecting
the Indiana bat. The judge also ruled that the Forest Service’s
cliffline policies to protect bats and other rare species did not
provide for the required public input and that the agency failed
to prepare an Environmental Impact Statement for the sale as
required by law. The Forest Service has since halted all log-
ging on the DBNF while it reviews the ruling.

The Leatherwood sale also drew fire because of its costs—
generating $63,000 while costing the U.S. Forest Service
$93,000 in road building and other costs, according to the
environmental assessment. The White House Council of Eco-
nomic Advisors estimate national forest timber sales in 1995
generated $616 million but cost $850 million for timber man-
agement, reforestation, construction of logging roads, pay-
ments to states, and other administrative césts.

The Forest Service, however, reports that timber sales on
national forests generated a net revenue of $59 million in
19952 Areview of timber data for the DBNF shows that sales
generated $1.2 million while the timber program cost $2.5
million in FY1995. But Forest Service officials report that
timber harvests on the DBNF also support jobs and the local
economy which are not factored into the cost/benefit analy-
sis. Timber sales from the DBNF supported 459 jobs and con-
tributed $11.9 million to the economy in 1995. DBNF timber
sales also generated $294,261 in royalties paid to county gov-
ernments in Kentucky during 1995.

Timber harvesting as well as off-road vehicle use, recre-
ation, and ecosystem management are among the items the
U.S. Forest Service will consider as it works to update the
DBNF management plan as required by the National Forest
Management Act of 1976. The plan will guide the manage-
ment of the DBNF for the next 10 to 15 years. U.S. Forest
Service officials have already received comments from more
than 5,000 people. The draft plan is expected to be available
for public comment in the fall of 1988.

Land Between the Lakes: Logging Issues Debated

¢ LBL was designated a National Recreation Area in 1963
tz.2nd encompasses 170,000 acres in western Kentucky and Ten-
e;nessee. LBL attracts 2.5 million visits each year to camp, hike,

Lake Barkley. LBL
corporation set up
TVA has been
funds. Federal app
dollars were appro
flat during the past
of one of two youth
ment the LBL budg
However, these co

and enjoy the area’s two public lakes—Kentucky Lake and

is managed by the Tennessee Valley Authority (TVA), a federal
to meet the region’s electric power needs.

exploring options for LBL to be less dependent on government
ropriations currently support 65% of the LBL budget. Six million
priated by Congress for LBL in 1997. The LBL budget has been
15 years which has led to a 30% cutback in staff and the closure
education centétScenarios considered by TVAto help supple-

et have included lake front development, hotels, and golf courses.
ncepts were dropped in 1996 due to public opposition.
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TVA is now exploring other options to supplement the LBL budget includ Figure 18 Acres
user fees. Timber harvests have also been used to generate revenue for LB
ber sales accounted for 23% of LBL's total revenue in 1996. Between 1983
1992, TVA sold an average of 6.6 million board feet of timber a year from
(Figure 17). However, logging was suspended at LBL in 1992 after environme

Harvested on the
Daniel Boone
National Forest

ists threatened to sue the agency for failing to comply with the National Envi  Year Acres Logged
mental Policy Act. TVA has since developed the LBL Forest Management Plar, 1986 4,200
proposes to sell an average of 5.3 million board feet of timber a year over the 1987 6,750
decade. This will generate about $400,000 in net income a year. 1988 6,279
But environmental critics are threatening to file suit to stop the timber s ggg g’iég
which they claim will deplete the forest and spoil LBL's natural beauty. LBL o 1991 4’957
cials, however, indicate that only 30% to 40% of a timber stand will be harve  ;qg, 4:256
amounting to an annual cut of about 38,000 trees from 2,800 acres—less thar, 1993 4,938
of all trees exceeding five inches in diameter at breast height, according to| 1994 2 507
officials. The forest industry also contends that commercial logging in LBL help 1995 1,304
support jobs and local economies. The LBL Environmental Impact Statement| Total 42,859
mated that 99 jobs were directly related to timber harvesting on LBL in 1994.| Source: US Forest Service

TVA has recently expressed an interest of divesting itself of all non-power pro-
grams including LBL by the year 1999. President Clinton and Congress are18-has expressed an
rently considering options to remove LBL from the authority of TVA, possibly placigerest of divesting itself
it within the national park or national forest system. Governor Patton has regri non-power pro-
mended that TVAretain its management responsibilities at LBL and a task foreg@s including LBL by
formed, composed of various groups, state officials, and local interests from kgNgear 1999. Governor
tucky and Tennessee, to advise TVA officials and help oversee operations %t LBL#ton has recommended

that TVA retain its

State Forests: Inventories, Ecosystem Management Underway management responsi-
Kentucky has four state owned forests: bilities at LBL and a task

m Pennyrile Forest with 14,468 acres in Christian, Hopkins, Caldwell countiegorce be formed, com-

m Kentucky Ridge Forest with 11,263 acres in Bell County. posed of various groups,

m Kentenia Forest with 3,624 acres in Harlan County. state officials, and local

m Tygarts Forest with 800 acres in Carter County. interests from Kentucky

The state’s fifth state forest, Olympia in Bath county, was traded in 1996 for gng Tennessee, to advise
Forest Service land and offices in Rodburn Hollow in Rowan County to houserthg officials and help
Kentucky Division of Forestry Morehead Regional Field Office. oversee operations at
Timber harvests on state forests were suspended in 1996 to reinventory thegfiop4
ests(Figure 17). The inventories will provide data necessary to manage the forests
as ecosystems. An ecosystem is defined as the interconnections between a commu-
nity of living things and the geographic environment in which they intéract.
Ecosystem management focuses on the long-term conservation of natural com-
munities while considering environmental, social, and economic consequenc
ecosystem management pilot project is underway on the Pennyrile State For,
collect data on the forest's various ecosystems. The project will also be used t CH%
develop ecosystem management guidelines for state forests. N

igalg' r harvests on state
S were suspended
6 to reinventory
the forests. The invento-

Forest Wildfires: 1996 Season One of Lowest on Record ries will provide the data
necessary to manage

Kentucky’s fgre;ts are als_o at .risk from wildfirfgsgure {1). The intensity an_d_ these forests as ecosys-
occurrence of wildfires are primarily a result of dry and windy weather conditi Bs.
Forest fire trends reveal that during 1996, private and public forestland acreage
burned was among the lowest on record due to wet we@dlgere 19 & Figure
20). While wildfires occur in every county, the heavily forested eastern region leads
the state with the most acres burijejure 21).
But too many forest fires are still purposely Begure 22reveals that during the
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Figure 19 Forest Wildfires Trends in KY
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Figure 20 Wildfire and Prescribed Fire

Trends on Daniel Boone National Forest
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Note: Excludes federal forestland. Source: KY Div. of Forestry| Note: Earlier data not provided. Source: U.S. Forest Service

Figure 21

Forest

Acres Burned-Top 25

Counties (1970-96)

County Acres
Floyd 205,751
Pike 164,177
Breathitt 158,490
Knott 114,080
Perry 95,708
Magoffin 95,095
Johnson 85,294
Knox 85,120
Martin 82,197
Lawrence 70,058
Harlan 65,704
Leslie 65,320
Letcher 61,249
Owsley 59,171
Whitley 47,577
Carter 40,203
Clay 39,647
Greenup 37,838
Bell 35,799
Morgan 31,593
Lee 21,870
Rockcastle 20,500
Lewis 19,945
Boyd 13,433
Ohio 12,087
Source: KY Div. of Forestry

The U.S. Forest Service
estimates that the gypsy
moth, which has defoli-
ated entire stands of
forests in the Northeast,
will infest the state by the defoliated entire stands of forests in the Northeast, continues to move toward Ken-

year 2015.

10

Figure 22 Forest Wildfire past 16 years, arson (incendiary) was respon-
(OE LIS R QA ERL {0 Z TSI sible for more than one-third of the wildfires
other occurring in the state. A review of 1996 data

(17%) i?gg‘gm shows an even more troubling statistic—that

sl 435 or 44.4% of the 979 wildfires occurring
(2% on private woodlands were attributed to ar-
son.

Efforts to prosecute arsonists continue. Yet,
many arsonists go unpunished. From 1970
through 1996, 18,669 forest wildfires in Ken-
tucky were attributed to arson. However, only
219 felony arson citations were issued during
that time period (an average of eight per year).
Sixty-seven percent of those felony arson ci-
tations resulted in a conviction. Arson is an even greater cause of fire on the Daniel
Boone National Forest where it was responsible for 80% of the 70 wildfires that
occurred in 1996.

In some cases fire is used as a management tool to prepare a site for tree regen-
eration or to support a particular habitat. Acres treated with prescribed fires have
increased significantly on the Daniel Boone National Forest in recent years from
2,776 acres in 1993 to 7,591 acres in 1@3gure 20). U.S. Forest Service officials
report that the increase is due to stepped up efforts to restore mature pine-grassland
habitat for the Red-cockaded woodpecker, a federally-listed endangered bird found
in the southern part of the forest. Prescribed fire is used to maintain the bird’s habi-
tat and discourage the regeneration of hardwoods.

open burning
(31%)

Note: Excludes federal forestland.
Source: KY Division of Forestry

Forest Health: Exotic Pests and Diseases Pose Threats

Kentucky’s forests are also at risk from disease, insects, and pollution. One only
has to look at the fate of the once abundant stands of American cliesteeatthe
impact disease can have on a forest ecosy&eenChestnut in Cove, 1910The
chestnut blight fungus, introduced in the United States, all but wiped out this com-
mercially valuable tree species in the 1940s.

There are a number of exotic species that threaten the health of Kentucky’s for-
ests and natural communiti@sgure 23). For example, the gypsy moth, which has

tucky. The U.S. Forest Service estimates the moth will infest the state by the year
2015 and could lead to a 60% decline in oak species. A few moths were found in
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Louisville gnd_ near Cincinnati in 1991 andChestnut in Cove, 1910 Figure 23 Exotic
199_2. Wh_|Ie little can be done to preyent Species of Concern
the invasion of the gypsy moth, monitar- .
ing and eradication of populations in the in Kentucky
state can slow its spread. ForestThr eats

Forest disease threats also include hem- Chestnut blight
lock woolly adelgid. This disease could Dutch elm disease
be devastating, resulting in the loss of the Dogwood anthracnose
commercially important eastern hemlock Hemlock woolly adelgid
while significantly altering forest ecosys- Butternut canker*
tems, particularly along streams and north Plant Thr eats
facing slopes in eastern Kentuc¢kRyn- Japanese honeysuckle
other forest disease threat is butternut can- Kudzu
ker. In West Virginia and Virginia, the dis- KY 31 fescue
ease has killed up to 70% of the butternut Bush honeysuckle
trees?’ At least five counties in Kentucky _ Multiflora rose
have trees infected with the Source: American Lumberman Winter creeper

butternut canker. Due to its p Figure 24 Urban Forest Programs in KY Asiatic bittersweet

tential threat, the U.S. Fore InsectThr eats

Service has designated the but« 90 —— Asian tiger mosquito
e citieswith 78

ternut tree as a forest sensiti ec 80| @ forestry Gypsy moth

species. The agency hopes thE 70 programs Japanese beetle

breed disease resistant trees t@ go| cities with Wildlife Threats

help restock forests. S5l EréegCity Zebra mussel
Ozone pollution, a pollutant ,: 40 certification European starling
associated with exhaust fum Sg 20 *Qrigin of Butternut canker
from cars and industrial sol- & unknown, may be exotic.
O 20 Source: KY Nature Preserves

vents, is also recognized as ag
growing threat to forests, lead- € 197
ing to a decrease in tree vigor,~ 0 Resources: U.S. Forest

dieback, and decli&Ozone 1988 1989 1990 1991 1992 19931994 19951996 | | s rvice: University of KY,
pollution and other stress-in- Source: KY Division of Forestry Department of Forestry

ducing factors including
droughts are attributed to t

Commission; KY Department
of Fish and Wildlife

Figure 25 Urban Forestry Programs in Kentucky (1996)

decline of oaks across tf anchorage*  cCrestview Hills Frenchburg Maysville Prestonsburg

southern Appalachiaris. Ashland* Crofton Georgetown McKee Princeton
Barbourville Cynthiana Harrodsburg* Middlesboro  Radcliff

Urban Forests: Local Bardstown* Danville* Hazard Middletown  Russell Springs

Programs Increasing | 20T Do PN e Rosaslile

Wlth 52% of t.h? st.ate Benton Dry Ridge Heights  Mount SterlingSeneca Gardens

pODUIatlon_nOW reSIdlng.ln Ul Berea Edgewood Hopkinsville Munfordville  Shelbyville*

ban areas, interest remains hi Bowling Green* Elizabethtown* Jackson Murray* Southgate

in providing urban forestry se| Cadiz Elkhorn City ~ Jamestown Newport Springfield

tings such as parks, greenwa, Calvert City*  Elsmere Jenkins Nicholasville Warren County?

and other lands to enhance r¢ Campbellsville* Flatwoods LaGrange  Olive Hill Waterson Park

reational opportunities and in Carroliton* Florence* Lebanon Owensboro*  Wilder

prove the quality of life in ¢ €old Spring*  Fort Knox* Lexington*  Paducah*  Wilmore

community. There are now 7 Columbia Fort Wright Louisa Park Hills Winchester*

cies wih uban foresry pro COU | FonMichel - Lousile Pl

grams and 28 commu_nmes a Crescent SpringsFrankfort Mayfield Pikeville*

certified as a Tree City US/ ) - o

(Figure 24 & 25). *Tree City USA communities. Source: KY Division of Forestry
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Figure 26
Species Presumed

Extinct or
Extirpated from KY

Mammals

American bison

Gray wolf

Red wolf

Elk

Eastern cougar

Birds

Anhinga

Golden eagle*

Ivory-billed woodpecker

Black tern*

Carolina parakeet

Passenger pigeon

Am. swallow-tailed kite

Greater prairie-chicken

Bachman’s warbler

Fish

Crystal darter

Gravel chub

Least darter

Scaly sand darter

Flame chub

Harelip sucker

Greater redhorse

Blotchside logperch

Mussels

Dromedary pearly musse

Sugarspoon

Angled riffle shell

Leafshell

Yellow blossom

Tan riffle shell

Acornshell

Forkshell

White catspaw

Round comb shell

Tennessee riffle shell

Wabash riffle shell

Cumberland leaf shell

Tubercled blossom

Cracking pearly mussel

Scaleshell

White wartyback

Winged mapleleaf

Rough rockshell

Reptiles

Eastern coachkhip

Insects

Robust pentagenian

Burrowing mayfly

Plants

Marsh marigold

Stipuled scurf-pea

Slender dragon-head

Prairie parsley
*Extirpated as a nesting
species. Source: KY Nature
Preserves Commission
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Biodiversity: Native Species,
Natural Communities, Ecosystems

Biodiversity—the genes, species, and ecosystems making up the diversity of life
on Earth—is key to sustaining humanity by providing food, clean water, shelter,
and medicine while also sustaining economic, recreational, and spiritual $alues.
But the biological diversity of our natural communities is at risk.

Arecent initiative to rank environmental and ecological risks in Kentucky iden-
tified the loss of biodiversity as a medium to high ecological risk in the3state.
this section, trends and conditions affecting the health of our fish and wildlife re-
sources, natural communities, and ecosystems will be reviewed to determine the
status of Kentucky’s biodiversity.

Species At Risk: 48 Native Species Extinct/Extirpated, 34 Threatened or
Endangered; Habitat Loss, Pollution Principal Causes

It has been estimated that there may be upwards of 100,000 native species in the
United State$? And thousands of other species, especially insects and microorgan-
isms, have yet to be described and classified. While the exact number of native
species remains unknown, some groups of plant and animal life have been docu-
mented and are relatively well known. It is this data that provides us with a baseline
from which to measure the status of Kentucky’s native species.

Experts have documented that more species of plants, animals, insects, and aquatic
life are now at risk than in any other period of time since the demise of the dinosaurs
65 million years agé® Although most species extinctions are in areas with rich
biodiversity, such as tropical rainforests, accelerated species loss is also occurring
throughout the U.S. Since the time of settlement, an estimated 288 species have
become extinct in this country. And The Nature Conservancy estimates that an ad-
ditional 416 species may also be lost to extinction. In Kentucky, 48 native species
such as the Ivory-billed woodpecker, gray and red wolf, and eastern cougar no longer
exist in the stat@-igure 26).

There are numerous reasons why species go extinct. Some are naturally rare and
have been so historically. However, many extinctions have been the result of over-
harvesting, pollution, and habitat alteration and destruction. In Kentucky, the pri-
mary cause of species loss in the past was unregulated hunting. This is the case for
some extinct birds and mammals including the passenger pigeon and the American
bison. However, more recently, habitat destruction and fragmentation, pollution,
and exotic species have become the greatest threats to native species in the state.

Efforts to conserve the nation’s biodiversity have focused on identifying threat-
ened and endangered species and initiating measures to protect critical habitats un-
der the provisions of the federal Endangered Species Act. Since the passage of the
act in 1973, 5% of the 18,949 known native species of plants, fish, mussels, am-
phibians, reptiles, birds, and mammals in the U.S. have been federally-listed as
threatened or endanger@dgure 27). In Kentucky, 34 or 1% of its species have
been federally-listed as threatened or endangé&igdre 27 & Figure 28).

Federally-listed threatened and endangered species are known to occur in 78
countiegFigure 29). Pulaski, Whitley, Hart, Edmonson, Livingston, and McCreary
counties have the greatest number of listed species. Pulaski and McCreary counties
also lead the state with the greatest diversity of endangered and threatened species
(plants, mammals, fish, and mussels). This may be due to the fact that this region,
which includes the Cumberland River and the cliffs of the Cumberland Plateau, is
considered to be one of the most biological diverse in the state.
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Figure 27 Species At Risk in the U.S. and Kentucky (1997)

vascular freshwater amphibians/
plants fish mussels reptiles  birds  mammals tota

United States
total species 16,108 822 305 520 776 418 18,949
endangered
& threatened 613 106 57 46 90 64 976
rare species* 5,267 303 209 142 248 70 6,239
(% of total) (33%) (37%) (68%) (27%) (32%) (17%) (339
Kentucky
total species 2,262 230 103 103 347 69 3,114
endangered
& threatened 9 4 14 0 4 3 34
extinct/ 4 8 19 1 9 5 46
extirpated
rare species** 334 67 41 29 51 16 538
(% total) (15%) (29%) (40%) (28%)  (15%) (23%) (17 %
Note: Does not include insects, arachnids, snails, crustaceans. *Includes species extinct,
possibly extinct, critically imperiled (GH), imperiled (G2), vulnerable (G3). **Species consid-
ered rare and of special concern in Kentucky (but not all necessarily rare in other states);
federally-listed threatened and endangered; extinct; and extirpated species. Source: KY Stat
Nature Preserves Commission, The Nature Conservancy Natural Heritage Central Database

Native Plant and
Animals: 17% Rare

There are a numb
of species, while not fec
erally-listed as threa
ened or endangere
deemed to be rare
Kentucky. The Naturé
Heritage Database, ti
primary source of nativ
species information i
the state, currently lis

Source: KY Nature Preserves Commission

Figure 29 Federally-Listed Threatened and
Endangered Species in Kentucky (1996)

a total of 538 bird, fish, mussels, plant, mammal, and amphibian/reptile specie
are considered rare, of special concern, federally threatened and endanger¢

~

tinct, and extirpated—that’s 17% of all these species in the(Statere 27).

According to data supplied by the U.S. Fish and Wildlife Service, Kentu
ranks 12th in the nation in the number of threatened, endangered, and extit
speciegFigure 30). This ranking is the result of several factors including the hi
level of biodiversity found in the state and the extensive alteration of natural

systems. This has likely led to the high state ranking for species at risk.
Rare species are known to occur in almost every county of thé~tates 31)
The greatest concentrations have been found in the Jackson Purchase and the Upper
Cumberland and Green River basins, which are considered among some of the most
biologically diverse regions of the state. This may also be due to the fact that these
areas have been more intensively surveyed than others in the state, and as such, are

better known.
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Figure 28
Threatened and

Endangered Specieq
in Kentucky (1997)

Mammals
Indiana bat
Virginia big-eared bat
Gray bat
Birds
Bald eagle
Peregrine falcon
Least tern
Red-cockaded
woodpecker
Fish
Blackside dace
Relict darter
Palezone shiner
Pallid sturgeon
Mussels
Clubshell
Fanshell
Cumberland bean
pearly mussel
Cumberland elktoe
Cumberlandian combshg
Little-wing pearly musse
Pink mucket
pearly mussel
Purple cat’'s paw mussel
Rough pigtoe
Fat pocket book
Northern riffle shell
Ring pink mussel
Orange-footed
pearly mussel
Oyster mussel
Plants
Cumberland rosemary
Cumberland sandwort
Price’s potato-bean
Rock cress
Running buffalo clover
Short’'s goldenrod
Virginia spirea
White-haired goldenrod
Eggert’s sunflower
Source: KY Nature

Preserves Commission
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Figure 30 Top 15 States with Most
At Risk Species (1996)

state # species*  state # specie
1. Hawaii 302 9. North Carolina 58
2. California 184  10. Georgia 56
3. Florida 97 11. Arizona 49
4. Tennessee 91 12. Kentucky 43
5. Alabama 86 13. Utah 38
6. Puerto Rico 73 14. South Carolina 38
7. Texas 72 15. Mississippi 38
8. Virginia 58

*Includes federally-listed threatened, endangered, e

pated species. Source: U.S. Fish and Wildlife Servic

S

[¢]
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For the past 20 years, the Kentucky Nature Preserves Com-
mission has been inventorying the state for natural areas. The
information collected is essential to understanding the state’s
biodiversity and identifying opportunities to balance conserva-
tion with human needs. However, the commission has funds to
complete only two county surveys per year. At this rate, it will
take another 50 years to inventory Kentucky for natural areas.
To date, inventories have been completed in 17 counties and
are underway in 34Figure 32). Natural area inventories are
conducted using a multistep process that includes the use of
aerial photos to identify potential areas, helicopter flights to

XWanfirm conditions of a site, and on-site evaluations to deter-

mine a site’s significance.

Figure 31 Rare Species in Kentucky (1996)

number of rare species*
C10-1
C12-6
/|7-14

Source: KY Nature Preserves Commission

*Rare, special concern, federally threatened and endangere

Mussels: 40% of State’s Native Species Rare
Freshwater mussels are the most at risk species in
the U.S. and KentuckiFigure 27 & Figure 28). Some
305 species of freshwater mussels are found in the U.S.,
which is the greatest diversity in the world. But 68% of
these native mussels are now considered rare.
Kentucky has a great diversity of mussels with 103
native species, or one-third of the mussels that exist in
he U.S. However, 40% of the state’s mussels are rare
(Figure 28). Threatened and endangered mussels have

been found in 32 Kentucky countig¢sgure 33).

Figure 32 Status of Natural Areas Inventory The loss of native mussels is linked to water pollu-

(NALI) in Kentucky (1996)

mm NAI complete
1 NAl initiated
1 no NAI activity

tion and ecosystem alterations such as dams. Another
growing threat to native mussels is the exotic zebra mus-
sel which can attach to native species and prevent feed-
ing and reproduction. Zebra mussels have been found in
several waterways including the Kentucky and Ohio riv-
ers, Lake Barkley and Kentucky Lake.

At one time, Kentucky’s rare mussels were also
threatened by the harvesting of commercial species.
However, during the past several years, state officials
have restricted musseling in several areas where threat-

threatened and endangered
mussel and fish species
3 mussels
fish

mm fish and mussel

Source: KY Nature Preserves Commission

ened and endangered species have been found. Eight

SRR CTE RN O RITEETENERRENOR  mussel sanctuaries have been established and musseling

is banned on certain waterways including the
Cumberland, Green, and Barren rivers and in four areas
of the Ohio River. Kentucky’'s commercial mussels are
sustaining viable populations, according to state fish and
wildlife officials. Figure 34 reveals that 2,056,862
pounds of mussels were legally harvested from lakes
and rivers in 1996, down from 4,844,862 pounds in 1995.
Most mussels harvested in Kentucky are purchased for
the cultured pearl industry in Japan. The decline in mus-
sel harvests is attributed to limited markets for higher

quality shells. lllegal poaching of mussels also remains

a problem, with 200 citations issued in 1996 by state law enforcement officials.
The future does not look bright for several native mussel species, according to
Ronald Cicerello with the Kentucky Nature Preserves Commissiéanotes that

14
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habitat degradation will likely continue. Future effo
to conserve freshwater mussels and other aquati
sources will depend on protecting entire watershed
example of such an effort is a joint initiative betwe
The Nature Conservancy and the Daniel Boone Nati
Forest in the Horse Lick watershed in Jackson Cot
to purchase critical habitat to restore the endangered
winged pearly mussel and other rare species.

Freshwater Fish: 29% of Species Rare

Several species of freshwater fish are also at risl
the 230 fish species native to Kentucky, 29% are
Threatened and endangered fish occur in 13 counti
Kentucky (Figure 33). Among those is the Blacksid
dace, which was federally-listed as threatened in 1
This rare three-inch fish is only found in 30 creeks in
Cumberland River Basin in Kentucky and Tenness
Kentucky counties where the fish occurs are Bell, Har

Figure 34 Commercial Mussel
Harvesting Trends in Kentucky

10,000
harvests N
9,000 O (thousand
8,000} pounds)
7,000+ value
| B (thousand
Ejeey dollars) 8
5,000 . | - -
1000 T
3,000
2,000
1) L
0- T T T T T T T T \%\
'84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96
Note: 1994 harvest and value data not available.
Source: KY Department of Fish and Wildlife Resources

Knox, Laurel, Letcher, McCreary, Pulaski, and Whitl
Pollution is not only impacting rare fish but is a
affecting the state’s million dollar commercial fishi
industry. Information is not available on commercial f
harvests in Kentucky, but licenses show a declining tr
(Figure 35). For the eighth consecutive year, a fish ¢
sumption advisory has been issued along the 664-
stretch of the Ohio River bordering Kentucky; a mg
commercial fishing river. Commercial fishing is expec
to continue to decrease on open bodies of water an
crease in aquaculture settings. There are currentl
aguaculture operations permitted in Kentucky.

Bats: Flood Kills 3,000 Endangered Indiana Bats
Virginia Big-Eared Bats Increase Due to Cave
Protection Efforts

Figure 35 Commercial Fishing
License Trends in Kentucky

1,074

1,039 1,039 1,040

995

792

650
599 599

510
489 452 448

‘84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96
Source: KY Department of Fish and Wildlife Resources

The Indiana, Gray, and Virginia big-eared bat

S e :
the state’s only federally-listed endangered and thi il S E AR RS EEYVE LRl
ened mammals. Endangered Indiana bat populations Population Trends in Kentucky

tinue to decline in Kentucky due to habitat loss and
vironmental factoré~igure 36). Populations were dea
a severe blow in 1997 when an estimated 3,000 Ind
bats hibernating at Bat Cave in Carter Caves State
sort Park drowned during the March flood.

Best available data on Gray bats in Kentucky re
populations may be decreasing. Approximately 200,
of these bats hibernate in one cave in Edmonson Cg
—about one fifth of the known population. It is hop
that Gray bat populations will increase with the gat
of bat’s primary hibernation cave and the purchase
management of maternity caves in Allen, Adair, and k
counties by state and federal agencies.

The only endangered bat that appears to be rec
ing is the Virginia big-eared bat. Populations he

250 .
200.0 —m— |ndiana bat*
200
= 150 —e— Virginiabig-eared bat
100 75.9
=) 66.9
4 56.0 58.8
2 50 *a 449 386 329
g 107
B 8
g o 49 50
37 37 .
= 4 27 34
2-{ 10 13
0 T T T T T T T T
'60 '83 '85 '87 '89 91 '93 '95 97
*Based on bat populations at 3 primary caves - Bat Cave
(Carter County), Hundred Dome and Dixon Caves (Edmonson
County). 1997 populations include estimated loss of 3,000 bats
due to floods. Source: KY Nature Preserves Commission
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The Indiana, Gray, and

Virginia big-eared bats

are the state’s only

federally-listed endan-
gered and threatened
mammals. Indiana bat
and Gray bat popula-

tions continue to decline

in Kentucky. The only

endangered bat that

appears to be recovering
is the Virginia big-eared
bat due to the purchase

and protection of cave

habitats in Lee County.

Figure 37 Selective Bird Population Trends in Kentucky

Scarlet tanager!
Eastern wood-pewee®
Cerulean warbler!
White-breasted nuthatch!
Y ellow-breasted chat?
Prairie warbler?
Orchard oriole?

Indigo bunting?
Carolinawren?
Brown-headed cowbird?
Blue grosbeak?
American goldfinch?
Red-winged blackbird?
Red-tailed hawk®
Killdeer

Grasshopper sparrow?
Field sparrow?
European starling®
Eastern bluebird®
Common yellowthroat®
Common grackle3
Chipping sparrow?
Chimney swift3
American robin3

Great blue heron®

Note: Species with statistically significant long-term or short-term trékdsodland habitat.
2Brush/mixed habitaFarm/open land habitatWater/marsh habitat.
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steadily increased since 1989 after the purchase and protection of cave habitats in
Lee County by the U.S. Forest Service and the Kentucky Chapter of The Nature
ConservancyFigure 36).

Birds: 15% of Native Species Rare; Bald Eagle Nests Produce 17
Fledglings in 1996

There are 347 species of birds known to occur in Kentucky, 15% of which are
considered raré-igure 27). The best overall data on bird population trends in the
state are collected as part of the national North American Breeding Bird Survey.
While the survey is limited by several factors including small sample size, it still
serves as an important tool to identify native bird species at risk.

The Breeding Bird Survey reveals that 28 of the 83 bird species with a statisti-
cally valid sample size show a long-term (30-year) decline in populations in Ken-
tucky while 20 species are increasing with the remainder showing no significant
change. It is difficult to determine why various bird species are declining since
there are many complex factors affecting populations including weather, pollution,
food supply, and changes in land use. However, unquestionably one of the most
significant factors in the decline of many migratory songbird species is habitat loss.
For some species, like the Cerulean warbler, which has declined an average of 7.7%
annually for the past 30 years, loss and fragmentation of breeding grounds (mature
hardwood bottomland for-
ests) and wintering habitat

(tropical forests of South

America) have contributed

to the declingFigure 37).

Some grassland birds, like

':_

the Grasshopper sparrow,

ﬂ

e [ 17-year trend (1980-96) may also be declining in
— [ 30-year trend (1966-96) Kentucky due habitat loss
and conversion of grassland

to row crops.

Efforts to restore feder-

ally-listed endangered and

threatened bird species found

in Kentucky continue with

mixed resultsg(Figure 38).

One of the most successful

bird recovery efforts to date

has been the Bald eagle. In

fact, national efforts have

been so successful that the

federal government in 1995

upgraded the status of the

bird from endangered to

threatened. There are now

|
_—
F
E
?I
q
==
i
—
J:I
?I
|
—
q
e

4,500 nesting pairs of Bald

eagles nationwide, up from

-8

T T T T T T T T T
6 -4 -2 0 2 4 6 8 10 12

average percent annual change

417 in the 1970s. The ban-
ning of DDT along with laws

to protect habitat and prohibit
hunting are credited for the

Source: U.S. Fish and Wildlife Service Breeding Bird Survey; KY Nature Preserves Comnbomeback of the Bald eagle.
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In 1996, there were 12 nesting pairs of Bald eagles |oQR =T R I EV N We Mg To EIalo L e R 1A |
in Ballard, Carlisle, Fulton, Henderson, Hickman, Lyon Threatened Bird Species in Kentucky

Trigg counties. Eight of these nests produced 17 fledg

in 1996 and Bald eagles are now considered to be ca 10 O 1994

of sustaining a viable population in the state. Ba"deag'eplz W 195
But efforts to restore other federally-listed bird spe 450

in Kentucky have not been as successful, including t Least tern* 443

to restore the endangered Red-cockaded woodpecke

U.S. Forest Service hopes to improve the chances fc ﬁg:';;,‘;,‘);‘f(ﬁ% f

covery of the woodpecker with measures to enhancg

bird’s mature pine-grassland community on the Da Peregrinefalcon

Boone National Forest. Among the measures to be use !

1

2
g T T T

S B8 &8 B3

™ <

50 <+

prescribed fire and the removal of midstory trees. The e g8 8 3
one nesting pair of woodpeckers on the fofegiure 38). known nesting pairs

State officials also hope to reestablish the Peregrin| Note: Earlier and historic data not available. *Based on
con in Kentucky. Between 1993 and 1996, 46 falcons y site surveys and estimates. **1997 data shown for 1996.
released in Lexington and at Lake Herrington. The go Source: KY Nature Preserves Comm.; KY Dept. of Fish
to establish at least three breeding pairs in the state. A2ng,Vidiife Resources; U.S. Forest Service
of Peregrine falcons from similar efforts in nearby states has taken up residence in
Louisville and has successfully bred there since 1Bfire 38).

White Tail Deer: Populations Reach All Time High

Some of the most successful wildlife restoration efforts have been for game spe-
cies. For example, white tail deer populations reached an all time high in 1996 at
478,000. This is a significant increase since 1940 when unregulated hunting re-

duced de_er .pOp.UIat'ons to 2,000gure 39). Figure 39 White Tail Deer Trends in Kentucky
The distribution of deer ranges from a low of 4

in Fayette County to a high of 13,861 in Carter Cou
(Figure 40). The largest concentrations of deer ar¢ ’8\500* 448 478
the west central region of the state. This is attribt. S 55
to a patchwork of habitat including soybean andc = 342
fields, reclaimed strip mines, and forestland. Wt & 300-
tail deer populations are expected to increase in g
east and remain stable in the west. While state §200%
cials estimate that sustainable deer populations ¢ g 134
reach as high as 1.7 million, the state goal is to ¢ ™ 100 82
trol populations not to exceed 807,000.
(o=
Wild Turkey: Populations Increase From 1920 yealrgso fege Al dizm LEd
70,000 in 1994 to 106,000 in 1996 Source: KY Department of Fish and Wildlife Resources
Another game species that has made substagis . . ,

gains from near extirpation levels is the wild turk
In 1959, only 800 wild turkeys were known to exi [ 400 - 1,999 W
State restoration efforts, which began in 1978, rest [ 2,000-3,999 =
in the release of 6,750 turkeys at 430 sites acros E ;‘;888 i 2323
state. By 1996, turkey populations had increase (271 10,000 - 13,861,
106,000(Figure 41 & Figure 42) State officials es-
timate that wild turkey populations will likely peg
in the next ten years at 200,000 to 250,000 birds

Kentucky has also become home to a growing n
ber of resident Canada gedségure 41). Flocks of _ _
resident geese were established from releases the.S24ree: KY Department of Fish and Wildlife Resources
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Figure 41Wild Turkey, Canada

Goose, Duck Trends in Kentucky

800
wild {]2,000
turkey 70,000
106,000
canada W 1959 W 1994
goose* 20,700
29,000 [J 1978 1996
T T
0 50,000 100,000
number
180,000
160,000-| 196,983 B duck populations**

1960 1965 1970 1975 1980 1985 1990 1995

year
*Resident geese populations. Data prior to 1994 not

available. **Migratory populations based on mid-wint
surveys. Source: KY Dept. of Fish and Wildlife Resou

Figure 42 Wild Turkey Populations

[ ] 8-199

[] 200-999
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Il 3,336-4,592

Source: KY Department of Fish and Wildlife Resourc

Figure 43 Quail, Rabbit, Grouse

Population Trends in Kentucky
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curred across the state in the late 1970s and early 1980s. Sur-
veys also reveal that duck populations have increased since
the 1970s. The decline of duck populations in the past is at-
tributed to the accelerated loss of wetlands and bottomland
forest habitat, according to state fish and wildlife officials.
Wetland conservation and protection of important habitats
have contributed to an increase in duck populations in Ken-
tucky since the 1970@&igure 41). The decline in duck popu-
lations during 1985-1990 is attributed to droughts that af-
fected habitat.

Rabbit, Quail, Grouse: Habitat Loss Results in Long-
Term Decline, Present Populations Stable

The state also monitors populations of grouse, cottontail
rabbit, and quail; three other popular game species. Popula-
tions of quail and rabbit steadily declined between 1970 and
1980 (Figure 43). The decline in rabbit and quail popula-
tions is largely attributed to loss of habitat and a shift in veg-
etation on hay and paturelands from native grasses to species
like KY 31 Tall Fescue which provides little nutritional or
nesting value to rabbits and quail. In fact, fescue can be toxic
to rabbits inflicting the animal with an endophyte fungus when
consumed. KY 31 Tall Fescue is now the dominant vegeta-
tion on hay and pastureland in Kentucky. Since the mid-1980s

erquail and rabbit populations have been fairly stable.

'C€S Grouse populations are declining in the Southern Appala-
chian states based on long-term monitoring data. While grouse
population trends cannot be fully assessed in Kentucky since
data have only been collected since 1988, some experts be-
lieve that a similar trend is occurririgigure 43). Grouse
populations have been declining in recent decades due to a
loss of habitat. Grouse thrive in young forests, but most of
Kentucky’s woodlands are now more than 60 years old.

Osprey, Otter, Bear, Elk: Restoration Underway

Federal and state efforts are also underway to restore
osprey, elk, black bear, and river otter in Kentucky. Between
1981 and 1991, 133 osprey were released at Land Between
the Lakes (LBL), Laurel Lake, and other sites. Osprey is con-
sidered to be on the road to recovery in Kentucky with 20
active nests in 1996.

LBL and Tennessee officials have proposed releasing 260
elk over a four year period in the Tennessee portion of LBL.
This will likely recolonize elk in the Kentucky portion of LBL.
And state fish and wildlife officials plan to release 1,800 elk
in 14 southeastern Kentucky counties during the next nine
years, beginning in 1998. Last year, federal officials also re-
leased a dozen black bear in the Big South Fork National
Recreation Area on the Kentucky-Tennessee border to deter-
mine if the bears will adapt to the area.

The Kentucky river otter restoration program began in
1991. Once abundant in Kentucky, river otters fell victim to

State of Kentucky's Environment Series
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unregulated harvesting, habitat destruction, and pollution. During 1991 Figure 44 Most Endangered
state officials released 355 otters at 14 sites in the eastern Kentuc Ecosystems in Kentucky
cause monitoring river otter populations is difficult, the success of the

ration effort to date is not fully known. Bluegrass woodland savanna
Mountain bogs
Ecosystems: Old-Growth Forests Among Most Endangered Tallgrass prairie
Kentucky’s biological resources are dependent upon the health Glades

ecosystems which they inhabit. But much of Kentucky’s natural ec( Old-growth forests
tems have been altered. It has been estimated that less than one-hal Bottomland hardwood forests
percent of Kentucky remains in an undisturbed $ta¢entucky, along with Wetlands
other southern states, has the greatest number of endangered ecosy High quality aquatic systems
the nation, according to the National Biological Service. Source: KY Nature Preserves Commis-

Some ecosystems are more threatened than ¢figuse 44). For ex-| sion; KY Division of Water; KY
ample, Kentucky once had two million acres of tallgrass prairie, bui Biodiversity Task Force

than 200 acres remain. Several for~<t - .
ecosystems are endangered as wel Efforts to Save Kentucky’s Old-Growth Forests Continue

1994 survey by The Nature Cons State conservationists continue to work to protect the few tracts of old-
growth forests left in Kentucky. Private fund-raising efforts matched by state
monies have generated $219,000 to purchase 1,425 acres of old-growth for-
dangered forest eCOSYSte?ﬁQne Of‘ est contained in the 6,500 acre tract making up Blanton Forest in Harlan
the most threatened is t_he Bluegr County. An additional $300,000 has been set aside by the Kentucky Natural
Woodland Savanna. This ecosyst Land Trust to help manage the forest. The Kentucky Nature Preserves Com-
once covered central Kentucky but n¢ mission is currently negotiating with landowners in an attempt to acquire
only a few remnants remaif. additional tracts of the Blanton Forest.

Kentucky’s old-growth forests ai  However, the protection of Lilley Cornett Woods in Letcher County re-
also endangered. Old-growth forests mains uncertain. The state purchased the 550-acre tract in 1969 to preserve
those that have characteristics of f the 252 acre old-growth forest. The forest currently serves as a research site
settlement conditions with minimal hi @nd outdoor laboratory for Eastern Kentucky University. While the right to
man disturbance. Close to 90% of Ke strip mine the coal under the woods was ceded to the state by the coal compa-
tucky was once covered by forests. - nies that held them, underground mining rights have remained in private hands.

, ) The two companies that own the underground mining rights—DLX and
daY' about half O_f the state’s Ia_nd ' Enterprise Resources—have been denied permits to mine the coal based on
mains forest_ed; virtually all of which i potential subsidence and impacts to underground water supplies. However,
second or third growth. The only knov p| x Inc. filed a lawsuit in 1997 alleging that the permit denial was a uncon-
tracts of old-growth forest of any si: stitutional taking of its property. The company is seeking compensation of $5
left in the state are Blanton Forest (2,2 million, the value it alleges the coal is worth. Kentucky officials are currently
acres in Harlan County), Lilley Corne assessing the extent of mineable coal reserves on the Woods contending the
Woods (252 acres in Letcher Count value is far less than $5 million.
and Big Woods (200 acres at Mamm Enterprise Resources is also seeking one million dollars from the Eastern
Cave National Park in Edmonsc Kentucky University to buy its minerals beneath the forest. The University
County) (see Efforts to Save has applied to the Heritage Land Conservation Board for funds to purchase

, the minerals. The board, however, has asked the university to assess the amount
Eri?:;(:ky s Old Growth Forests Con- of recoverable coal prior to consideration of the application.

vancy reveals that Kentucky has six ¢

- There has been a net gain
Wetland Ecosystems: 75% of Original Acreage Destroyed in wetlands in Kentucky

Bottomland hardwood forests are also ranked as one of the state’s most j the past five years.
gered ecosystems due to the conversion of wetlands to other uses. It is estig\&if8en 1991 and 1996,
that Kentucky once had 1.6 million acres of wetlands. By 1977, 929,000 acresimlﬁ-) acres of wetlands
been drained and converted to farmland and other uses. Today, only 400,0004¢€$onverted to non-
of wetlands remain in Kentucky, 20% of which is foreste@he greatest wetland,,etjand status under a
losses occurred in Western Kentucky where 52% of the state’s bottomland forgsts, \water act permit
were cleared between 1957 and 1974. while 2,329 acres were

Wetland ecosystems not only provide critical habitat to many endangered$g8sed or restored®
cies and waterfowl, they reduce the severity of floods and improve ground
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Mammoth Cave

National Park:
An International
Biosphere Reserve

The 52,830 acre Mam-
moth Cave National Park
(MCNP), located in central
Kentucky, has the most ex-
tensive cave system in the
world, with more than 345
surveyed miles of cave pas-
sageways.

MCNP attracted nearly
two million visitors in 1996
and contributed $116 mil-
lion in spending to the lo-
cal and regional economy.
But just as important,
MCNP is an important and
fragile ecosystem provid-
ing habitat to 1,000 plant
and 700 animal species.

MCNP was designated
an International Biosphere
Reserve, one of 41 in the
U.S. and 70 in other coun-
tries, in 1990 because of its
unique natural environ-
ment. Each biosphere re-

Natural Resources - June 1997

quality by filtering contaminants. National and state efforts to conserve wetlands
were initiated in the 1980s and 90s. Among the measures was a nationwide policy,
adopted in 1991, that specifies no net loss of wetlands. Federal and state regulations
require that for every acre of wetland destroyed, two or more acres must be created
to compensate for the loss. On a national level, the country has yet to reach its goal
of no net loss of wetlands, but experts expect to meet this goal in the neaf’future.

In Kentucky, there has been a net gain in wetlands in the past five years. Between
1991 and 1996, 1,105 acres of wetlands were converted to non-wetland status under
a Clean Water act permit while 2,329 acres were created or reltored.

Another national initiative to conserve wetlands is the federal Wetland Reserve
Program. Under this program, the federal government compensates farmers who
set aside original wetland acreage from farming in an effort to restore these impor-
tant ecosystems. Since 1991, 325,000 acres have been enrolled in the Wetland Re-
serve Program nationwide —1,700 acres of which are in Kentéicky.

Aquatic Ecosystems: 1.2% of Waterways Considered High Quality

High quality waterways are also on the list of most endangered ecosystems in
Kentucky. Most waterways have been degraded by pollution, impairing their ability
to fully support healthy and diverse communities of aquatic life.

Nationwide, 2% of the country’s streams are clean enough to be designated as
wild rivers® In Kentucky 1,044 miles of waterways are deemed of high enough
guality to be classified as Outstanding Resource Waters, Reference Reach Streams,
State Wild Rivers, or National Wild and Scenic RivEiBhis is 1.2% of the 89,431
miles of waterways in the state. The Upper Cumberland basin has the greatest num-
ber of high quality waterways in the state with 541 designated miles.

Many experts agree that watershed-based management is the best approach to
preserving aquatic ecosystems. The Division of Water has embarked on a water-

serve represents a place forshed pilot project in the Kentucky River basin. The goal is to collect data and work

research, monitoring and
education. Among the ini-
tiatives underway at
MCNP are:

m Water Quality Project -
a partnership with farmers,
universities, and others to
protect the Mammoth Cave
watershed by promoting
sustainable agriculture.

with local communities to restore water quality across the watershed.

Cave Ecosystems: Habitat to 50 Rare and Endangered Species

Caves are important but vulnerable ecosystems. There are 3,800 mapped caves
in 87 counties in Kentucky.These include the Mammoth Cave, the most extensive
cave system in the worlggee Mammoth Cave National Park) Caves provide
habitat to nine of the state’s federally-listed threatened and endangered species and
another 39 rare onés.

Caves are threatened by pollution and vandalism. Federal and state efforts to

m Economic Studies - a gate and protect caves have helped. But just last year, a federal judge sentenced
joint project with the West three people to prison and three people to 500 hours of community service after
Kentucky Corporation to they were caught removing 600 pounds of cave formations from the Floyd Collins’
assess suitable/unsuitable Crystal Cave in Mammoth Cave National Park and selling these to gift shops in the
development sites near the 5re for a dollar a pourfdDamage to the cave exceeded $100,000 and destroyed
park and formulate regional g, e of its most rare formations. Eight gift shops were also cited by the State Police
iuiﬁién&tgﬁ;ggﬁgtpéﬁgﬁl for selling the stolen cave formations, a misdemeanor under state law since 1988.
State police admit, however, that enforcement of Kentucky’s cave protection laws

The Nature Conservancy P .
has been contracted to de-Nas been a low priority and more should be done to protect this important natural

velop a plan to address Fesource.

wildfires and the reintro- The good news is that several polluted caves are being restored. For example,

duction of prescribed fire at Hidden River Cave, a famous tourist attraction near Horse Cave, was severely pol-

the park to promote native |uted by sewag#. By the 1980s, federal agencies and local citizen groups began

grassland communities.  working to address the pollution problems at the cave. A new regional sewage treat-
ment plant was built which has aided in the recovery of the river and cave.
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Natural Areas: 9% of State’s Land Managed as Natural Areas

According to the Kentucky Natural Heritage Database, 2,225,450 acres of land,
about 9% of the total state acreage, is considered to be managed as natural areas
(Figure 45). But the level of protection of these lands varies. For example, only
107,996 acres of these natural areas (0.4% of the state’s acreage), are considered

fully protected. These include the state’s 35 pg
ture preserved-igure 46), federal wilderness
areas, and land owned by The Nature Con8

vancy.

Other natural areas in Kentucky are identi-

Figure 45 Managed Natural Areas in KY (1996)

1 0% - 5%
1 5% - 10%
B 10% - 30%

also b(_':‘en 'm_t'ated by several companiesin K?\n)'te: Includes federal, state, private land either protected, semiprotected,
tucky including Cyprus-Amax (16,000 acresyr unprotected but managed as a natural area.

Kimball International (3,200 acres), Peabodpurce: KY Natural Heritage Database

Coal (30,000 acres), and Westvaco (30,000

acres). The Kentucky Business Conserva
Partnership was also recently created by
Kentucky Chamber of Commerce, Econon
Development Cabinet, and the Departmen
Fish and Wildlife Resources to promote ste
ardship on industry land. Charter members
clude Commonwealth Aluminum, Hampshi
Chemical, National Southwire, Willamette |
dustries, Alcoa, and World Source Coil Co
ing.

The Department of Fish and Wildlife R
sources also works with private landowners
create high quality habitat. Between 1987 ¢
1996, the agency assisted 3,252 landowt
manage 738,680 acres under the state Ha
Improvement and Kentucky Stewardship Inc
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tive programs.

Federal efforts are also underway to purc
20,000 acres along the East Fork of Clarks R
in western Kentucky to create a National Wi
life Refuge. Clarks River is one of the few 1
maining unchannelized bottomland hardwg
ecosystems remaining in Kentucky. The prot
tion of the area is expected to enhance and
tect an important part of the Mississippi flyw
corridor—the largest corridor for migratory wi
terfowl and birds. The cost to purchase lang
the Marshall, McCracken, and Graves coun
is estimated at $15 million. Congress has
propriated $3 million to fund the first year
acquisition which is expected to begin in I
1997 or 1998.

R S ———
_ 6 115,339
Western Coalfield
157,604
Jackson Purchase
O 1991
Bluegrass
H 1994
Cumberland Plateau 1996
Pennyroyal
[ T T
0 40,000 80,000 120,00C
acres
Source: KY Department of Fish and Wildlife Resources
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Figure 48 Donations to Kentucky Income

Tax Checkoff Nature and Wildlife Fund
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Figure 49 KY Heritage Conservation Fund

B licenseplates
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Figure 50 KY Heritage Land Conservation
Purchases (Jan. 1995- March 31,1997)

Note: Lands purchased and lands approved for purchase.
Source: KY Heritage Land Conservation Fund Board
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Heritage Land Conservation Fund Generates $12
Million to Purchase Natural Areas

Kentucky has primarily relied on the generosity of its
citizens to purchase important natural areas. The only
funding source for many years was donations made to
the Kentucky Income Tax Checkoff Program Nature and
Wildlife Fund (Figure 48). The Kentucky Nature Pre-
serves Commission and the Department of Fish and Wild-
life Resources divide the proceeds from the program to
support a variety of programs.

However, in recent years, Kentucky has taken great
strides to improve the protection of natural areas. The
Kentucky Heritage Land Conservation Fund was created
in 1990 and funded by the Legislature in 1994 to pro-
vide a permanent source of monies to purchase natural
areas from willing sellers. The fund is managed by a board
appointed by the governor.

The fund is financed by revenues from the state por-
tion of the unmined minerals tax, environmental fines,
the sale of nature license plates, and interest earned on
undistributed fundgFigure 49). The sale of 18,243 na-
ture license plates has generated $310,000 since 1995
and has become one of the most popular specialty li-
cense plates in the state. The yearly fluctuations of the
fund are attributed to a backlog in the collection of the
unmined minerals tax.

Priority for land purchases is given to natural areas
that possess unique features such as rare, endangered,
and migratory bird habitat; areas that perform important
natural functions such as wetlands; and areas to be pre-
served in their natural state for public use, outdoor rec-
reation, and education.

Half of the fund is allocated to five state agencies:
Nature Preserves Commission, Division of Forestry, De-
partment of Fish and Wildlife Resources, Department of
Parks, and the Wild Rivers Program. The remainder is
made available to state agencies, local governments, state
colleges, and universities. As of March 31, 1997, the fund
had generated $12.3 million. To date, 26 natural areas
totaling 15,521 acres in 20 counties have been or in the
process of being purchased at an estimated cost of $8.1
million (Figure 50)

Copperbelly Snake Agreement Offers New

Cooperative Approach to Protecting Critical Habitats in Kentucky
The national debate on how best to protect rare species and critical habitats has

given way to the notion

of managing ecosystems in a more holistic and proactive

manner. As such, the country has begun to move away from the more prescriptive
measures as specified in the federal Endangered Species Act to the use of voluntary
conservation agreements.
In January 1997, such an agreement was signed by state, federal, and private
interests to protect the rare copperbelly water snake. The agreement sets out a frame-
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work for protecting the snake’s wetlands habitat in western Kentucky and soul= =Ry M ==\ [z a1
Indiana and lllinois. In return, the U.S. Fish and Wildlife Service will not list (eSS ESTSEIITls)
southern populations of the copperbelly water snake as a threatened species Biodiversity in KY
the federal Endangered Species Act.
. ) . o . m Conduct a comprehen

Since most of the snake’s remaining habitat in Kentucky is in 14 western coa Ifgq\lg inventory of
counties (Butler, Caldwell, Christian, Crittenden, Daviess, Hancock, Hendersgiqiversity in Kentucky.
Hopkins, Logan, McLean, Muhlenburg, Ohio, Union, Webster counties), coal COgEstablish a sustained
panies have agreed to avoid, curtail, or modify mining in some key snake areaspamfic education
implement reclamation practices after mining to enhance habitat. State agenc

Kpport biodiversity on
private lands.

m Support economic
development strategies
Mt promote sustainable

wetlands unless mitigation is carried out, and conducting research on the sna

Biodiversity Council Coordinates Efforts to Conserve Natural Resources

The Kentucky Biodiversity Council was created in 1995 by Executive Orde
coordinate efforts to conserve the state’s natural resources. The Council was am@figiries.
the recommendations of the Biodiversity Task Force, a 34-member board es#oordinate statewide
lished by Governor Brereton Jones in 1994 to assess biodiversity status and neédss to conserve
The task force developed 16 strategies and 40 action plans to sustain biodivebgityversity.
(Figure 51). The Biodiversity Council is currently working to coordinate the colSource: Kentucky Alive!
lection and mapping of natural resource data in Kentucky. In addition, the gro ﬁ(@gf’éftm G el

. . . . . y Task Force, 1995

working to educate the public about biodiversity through a bi-yearly newsletter

D
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Resource Extraction

he mineral resources of Kentucky contribute greatly to meeting
the state’s energy needs. For example, each day the average Kentuckian con-
sumes 1.2 million Btu of energy at home, work, and at play—that’s 22% more than
the national average of 934,000 Btu. Kentucky ranks 8th in the nation in energy
consumption per person.

Kentucky’s mineral resources also help to support the state and local economies.
During 1995, the value of the coal, natural gas, petroleum, and other minerals mined
in Kentucky was approximately $4.4 billidrThe mining and quarrying industry
employed 25,300 people that year, earning $965 million in wages and income; a
majority of which was attributed to the coal industry.

But with this mineral and economic wealth comes environmental concerns. Re-
source extraction activities remain a major source of water pollution in Kerftucky.
Efforts to address and minimize pollution impacts from coal mines and oil and gas
operations continue. Th@&tate of Kentucky's Environment Repailt review min-
eral production and energy consumption trends, enforcement and compliance is-
sues at mine and drilling operations, and the status of abandoned sites.

Coal Mining

Kentucky Ranks Third in Nation in Coal Production

U.S. coal production reached record levels in 1996 at 1,057 million shott tons.
During 1996, Kentucky ranked third in the nation in coal production, supplying
15% of the nation’s coal at 158 million toff&sgure 1 & Figure 2). More than 83%
of Kentucky'’s coal is sold out-of-state.

Nearly 83% of the coal produced in the nation is consumed by power plants to

Figure 1 Coal Production and Consumption in Kentucky and U.S.

1,400
e ® U.S. production VYU.S consumption
’ 1,057
950 981 1,029 g9 993 94é,034 1,033
2 1,00071896 gg4 go0 919 ~
9 930 941 983
£ 800-{ 896 884 890 896 833 892 926
s 818 804 837
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& 400 B KY production  AKY consumption
200 171 170 166 177 161 171 179 163 174 166 169 157 158
T—a—a——s 58— =5 B = =
29 31 32 32 35 33 34 3% 3B 39 38 40 41
0_
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year
Note: Does not include consumption by independent power producers. Source: KY Geological
Survey, U.S. Energy Information Administration, KY Department of Mines and Minerals
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Figure 2 Top 10 Coallll Figure 3 Average Price for Kentucky Coal [l bt
Producing States Delivered to Electric Utilities 569% of the nation’s and
95% of Kentucky'’s, elec-

1,000 short tons 60 tricity is generated by coal-
State 1995 1996 %f .

WY 264 278 +53 5o fired power pIants._Average
West Va. 163 166 +2.6 < electricity costs in Ken-
KY 157 158 +0.6 = 4| tucky during 1996 were 4.1
Penn. 62 68 +96 g cents/kilowatt-hour, the sec-
Texas 53 55 +50 4 30 ond lowest in the U.S.
lllinois 48 46 -45 | = Record coal production
Montana 39 38 -39 & 204 in 1996 drove down the na-
Virginia 34 36 +4.7 | 8 tional average price for coal
e - B delivered to electric utilities
Indiana 26 30 +15 .
top10 873 972 427 0 to an all time low of $26.45
U.S. 1,0331,057 +2.3 76777879'80'81'82'8384'85'86'87:88'89'90'91'92°9394'95 | PET short tori.The 1996 av-
*Percent change 1995-96. !\lote: Adjusted for inflation using the consumer price erage price paid for Ken-
Totals rounded. Source: U,s, | INdex for 1995. Source: U.S. Energy Information Adm. | tycky coal by power plants
Energy Information Adm. was $24.43 per short tgRigure 3 & Figure 4).

Increasing competition from western states, where the coal is easier to mine and
more plentiful, will continue to present significant economic challenges to Ken-
tucky coal, according to state expérithis added competition has further depressed
e Kentucky coal prices and resulted in lower profit margins. However, many predict
SHITESRRIT NN  that Kentucky coal will continue to compete in the marketplace due to its high heat

Coal Producing content. The average heat content of Kentucky coal is 12,200 Btu per pound com-

States (1996) pared to 8,650 Btu per pound for Wyoming cbal.

State  Average price . . .
Wyoming  $14.33 7.4 Billion Tons of Coal Mined In Kentucky; Some Experts Predict 20 to

Figure 4 Average
Price for Coal
Delivered to Electric

W. Va. $30.94 30 Years of Recoverable Reserves Remain
Kentucky  $24.43 Coal is found in two regions of the state; the Eastern Kentucky Coalfield and the
Penn. $34.07 | western Kentucky Coalfield. More than 7.4 billion tons of coal has been mined in
;II-I?:;?S $$é12?'1277 Figure 5 Coal these coalfields during the past 200 years—about half
Montana $11.90 Reserve Base-Top 1 this amou_nt being extra_ct_ed Wlthlq the past 25 y¥ars.
Virginia $35.73 Coal Producing An est|mat§d_32.5 b|II|o_n tons in demonstrated coal
N. Dakota $9.72 States (1995) reserves remain in the stékégure 5). But a_1993 study
Indiana $24.67 of the coal resource of Eastern Kentucky indicates about
U.S. average $26.45 State _ billion tons | half of the reserves are not recoverable given current
Source: U.S. Energy Wyoming  68.495 | technology, land use restrictions, and other factads.
Information Administration |~ W. Va. 85983 | the 12.86 billion tons of demonstrated reserves in East-
gzg:]ucky 322{3586;7 ern Kentucky, only 7.1 billion tons are recoverable.
Texa:;, 13:064 Officials with the Kentucky Geological Survey pre-
The coal reserves in ez go.os6 | dict that recoverable coal reserves in Kentucky will sig-
several principal beds in | Montana 119.773 | nificantly decline in the next two to three decades. Ken-
Kentucky may be signifi- | Virginia 2.327 tucky Coal Association officials, however, indicate that
cantly diminished in the | N. Dakota 9.470 | other factors, such as national demand, new technolo-
near future. The re- Indiana 9.990 | gies, and expanded markets for coal, such as specialty
sources that remain are | ©P 10 410.489 | steel and chemical markets, will determine how much
more likely to be thinner, J;tg[i-nsq;)nstg;‘365 coal is mined in Kentucky.It is certain, however, that
of poorer quality, and reserve base. Includes the coal reserves in several principal beds in Kentucky
more challenging in anthracnite, bituminous, | May be significantly diminished in the near future. The
terms of mining condi- | Subbituminous, lignite coal, resources that remain are more likely to be thinner, of
tions. Source: U.S. Energy poorer quality and more challenging in terms of mining
Information Administration| -5nditionst3
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74% of Coal Mined in East Kentucky,
Pike County Leads in Production

In 1996, 74% of the coal extracted in 4 s 126 127 a131 126130

the state was mined in the Eastern Kentucky ,,, | 118 120, 121

. . . . . 126 119 11
Coalfield(Figure 6). This coalfield contains = 107109 1\12 120 117
40 mineable beds and covers more thag100-{,, % % % East K entucky

10,400 square mil¢d.The average heat

content of the coal is about 13,000 Btu peg 80

pound with a sulfur content of 1% to 2%. g 60154 West K entucky
In the Western Kentucky Coalfield th ere2 -_% 46 44 46 2

: 18,
40 g 4140 39 o5 84 B 4035 5,4

Frrrr-rrrr 7T 7T T 1T "T°""T°"T"I
3% to 4% Because of the differences in 7677787980 '81'82'83 '84 '85 '86 '87 '88 89 '90 '91 '92 '93 '94 '95 '96
coal quantity and quality, the Eastern Ken- Source: KY Department of Mines and Minerals
tucky Coalfield has become the state’s pi
mary source of coal production.
In 1996, seven counties_(Pike, Webs €f0al production by county (tons)
Martin, Harlan, Perry, Hopkins, Leslie) a % 9321
counted for 63% of the coal mined—2100.1gm 10,000 - 9,999,999
illi i i =0 1,000,000 - 3,999,999
m|II|o_n short tons(l_zlgure 7). Pike Cou_nty = e
remains the leading coal producer in the— 10,000,000 - 35,638,640
state with 35.3 million tons mined in 1996;

a quarter of the coal output in the state.

Figure 6 Regional Coal Production in Kentucky

Underground Mines Account for
63% of Coal Produced in 1996

Underground mines have become th&urce: KY Department of Mines and Minerals
principal method used in Kentucky to ex-
tract coal. Nearly 63% of the coal mined in Kentucky during 1996 was from under-
ground minegFigure 8). In 1996, seven Kentucky

Between 1987 and 1996 surface mine production in the Western KentdgKities (Pike, Webster,
Coalfield declined 44% while underground production increased(5636re 9).  Martin, Harlan, Perry,
This trend may be due to diminished surface-minable reserves in the'fegion. Hopkins, Leslie) ac-

In the Eastern Kentucky Coalfield, significant surface mine production did ®Rfnted for 63% of the
occur until the 1970s triggered by new developments in contour surface mine &1 mined—100.1
nology and high demand for coal as a result of the OPEC oil emB&8gdace million short tons.
mining production began to decline in the region as high quality surface reserves——————
diminished and regulatory costs increased after the passage in 1977 federal Surface
Mine Control and Reclamation Act. Between 1978 and 1995, trends reveal that
surface mining had declined 12% in the Eastern Kentucky Coalfield, while under-
ground mining increased 62%igure 9).

11,102,904

Kentucky has the largest

Kentucky Mines Continue to Decline, Production Per Mine Increases number of mines in the

Kentucky has the largest number of mines in the U.S. with 544 active operaHo‘Qr’lSW.'th 5‘.14 active
in 1996 compared to West Virginia’'s 386 and Wyoming's 27. operations in 1996,
Figure 10 shows that the number of Kentucky mines fell from 1,858 in 198 ompar,ed to West
544 in 1996. The drop is attributed to several factors including the repeal o nias ,386 and
state’s two-acre mine exemption in 1987 and a shift from small independent gmings 2r.
companies to large diversified firms. Many small firms left the industry or merged
as coal prices fell and companies could not recover their costs. In recent years the
number of mines continue to decline due to the consolidation of operations into

State of Kentucky’s Environment Series 3
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. . . larger mining operations. In 1996, the
AT E Cerl il Wit 1) Eile.g) avgrage perr?ﬂttgd surface mine was 343

i s 100 acres and_ the average permitted under-
103 g9 103 101 M 100103 o9 g9 ground mine was 900 acrés.

100 . While the number of mines have de-
T ®mal o/ underground clined in the past 10 years, coal produc-
E 504 °L 73 o 74\5 75\58/%\-/&/7.0\-/&%_. tion has_remalned ste_lb_le. Thl_s is attrib-
- |61 62 61 59 59 uted to increased efficiency in the ex-
S 404 surface* traction of coal brought about by larger,

o0 more productive mining machinery and

a greater emphasis on productivity. Coal

O—T T T T T T T T T T T T TTTTT production per mine has more than

'78 '79 '80 '81 '82 '83 '84 '85 '86 '87 '88 ‘8990 '91 '92 '93 '94 '95 '96 tripled since 1985 and now averages
*Includes strip, auger, and auger/strip. 279,000 short tons per yg&igure 10).

Source: KY Department of Mines and Minerals . .
A closer look at coal production in

1996 reveals that nearly 64% of the
state’s coal production came from 31
mines which produced an average of 1.7
million tons per year. The state’s larg-
est mine, Arch of Kentucky Number 37
West K underground in Harlan County, produced 4.5 million
short tons in 199@Figure 11). As
mines have become more mechanized
employment has fallen 38% in the past
nine years, from 31,503 employees in
1988 t0 19,372 in 1998.

East KY auger

East KY surface

tons (million)

East KY underground 1,157 Underground, 1,144 Surface
Mine Permits Active in 1997
The environmental impacts of coal
'78 '79 '80 '81 '82 '83 '84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 'O6 mining have been regulated to some de-
Note: Surface mining is primarily the use of mountain top and contour mining irg_ree in Kentucky since 1966. But it was

East Kentucky and area mining in West Kentucky. Underground mining is primaﬁl& until the passage of the 1977 fed-
the use of room and pillar, long wall, and drift mining techniques. Auger mining

IS L
used in East Kentucky and extracts coal from underneath the remaining mouwt&@l Sfurface Mining Control and Rec-
or hill top. Source: KY Department of Mines and Minerals lamation Act (SMCRA) that the state

began to more fully address the impacts

of mining to the environment.
Kentucky obtained federal authority to carry out the provisions of the SMCRA

Since the mid 1980s, in 1982. Since then, the Kentucky Department of Surface Mining Reclamation and
underground mines have Enforcement (DSMRE) has been the primary regulatory authority while the U.S.
become the principal Office of Surface Mining (OSM) has maintained an oversight role to ensure com-

method used in Kentucky pliance with the federal law. The role of OSM has come under fire by coal industry
to extract coal. Nearly  and state officials in recent years claiming the enforcement authority of the agency
63% of the coal mined in is duplicative. Last year the OSM budget was cut by $24 million—from $316 mil-
Kentucky during 1996  lion in 1995 to $292 million in 1996, resulting in layoffs of 164 of its 894 employ-
was from underground  ees. An additional 83 vacant positions were also eliminated. In the Kentucky OSM
mines. field office staff fell 37%, from 54 people in 1995 to 34 in 1997. The reductions in
the Kentucky office primarily targeted administrative positions. However, the agency
did lose five of its 19 field inspectors.
Coal mining activities are required to be permitted by DSMRE before opera-
tions can begin. The permit process specifies operation and reclamation require-
ments for a mine site. The permit process has become increasingly complex over
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the past two decades. For
ample, operations must no

collect baseline environment
average mine production
(thousand short tons)

@ number underground mines

number surface mines

1,200

1,000

8
some average costs are as fol- .S gy
. =
lows* The average time to get
an underground coal mining & 6007
permit (1,000-acre room and & s |
pillar) in Kentucky is 6-8 ©
months at an average cost of 2007
$25,000. For a 500-acre surface

Oa

operation the permit time ranges

from 10-12 months at a cost

0fSource: U.S. Energy Information Administration
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$40,000. A coal preparation
plant permit of 100 acres with 25 houses takes 10-12 months to r¢
and costs $30,000 while a coal refuse disposal and slurry impount
permit of 150 acres costs $250,000 and takes 1-2 years to permit
the design requirements as specified under state and federal law
tect public safety and the environment. Recent state efforts have fo
on improving the efficiency of the permitting program through the €
tronic submittal of applications to DSMRE. The first priority of the El
tronic Permitting Initiative is to develop electronic transmission of w
guality data.

As of June 30, 1997, Kentucky had 2,931 active or temporarily
tive coal mine permits on private and federal land as follows:
m 1,157 surface mine permits.
m 1,144 underground mine permits.
m 630 other facilities.

1.56 Million Acres Permitted for Coal Mines Since 1978
Between 1978 and 1996, 1.56 million acres, about 6% of the s
25.8 million acres of land, have been permitted for coal mining. It sh
be noted that not all surface acreage permitted for coal mines is ac
disturbed. For example, acreage overlaying underground mines m
included in permits. Most underground mines actually disturb very
surface acreag@ Unfortunately, historical data is not available to de
mine the total acreage of land actually disturbed by coal mining.
Data, however, is available beginning in 1989 on yearly acreag
turbed by coal mine@-igure 12). In 1996, 273,000 acres of land we
disturbed by coal mining (being mined or in some stage of reclamal

Fiqure 11 Top 10 Producing
Mines in Kentucky (1996)

de@ihany/ mine million tons
lo(tRmty)

cusetlof KY — #37 45
I€etarlan)

e€ostain Coal  #13 4.0
afdyebster)

Martiki Coal #11598 3.1
ing@grtin)

eabody Coal Camp#11 3.1

(Union)

Star Fire Knott City* 3.0

(Knott)

Elk River #18 2.9

(Leslie)

Peabody Coal Camp#1 2.9
tdténion) o
oWbStfr §Zoal Dotiki mine 2.7
" ster
'J \é{é%o Inc. #63 15
- (Perty)
i8G)id Energy ~ #1 1.4
tefpike)

Total top 10 29.2
e dis-

*Mine number 11040, 16299, and 16876.
Er§01\Jrce: U.S. Energy Information Adm.

jon).

A majority of this acreage, 76%, was in Eastern Kentucky. Yearly acreage permit

ted for coal mining during the past six years averaged 63,000 acres
12).

Half Million Acres of Mine Land Fully Reclaimed Since 1984

nEiyear Nearly 64% of the state’s
coal production in 1996
came from 31 mines
which produced an

Since 1984, 544,000 acres of permitted mine lands have been reclaimed iré@fge of 1.7 million
tucky (Figure 13). While data are not available to determine post-mine reclamaf@ps of coal per year.

land use, DSMRE reports that most mine lands are reclaimed to hay

State of Kentucky’s Environment Series
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Coal companies prefer to
reclaim with grasses because

Figure 12 Coal Mine Acres Permitted and Disturbance in Kentuck

300

—a— acres permitted* 70 g5 05 80 61

61 66

250 61

[l acresdisturbed West KY**
200

[ acresdisturbed East KY**

199 198 207 208 205

acres (thousand)
=
a1
o

194 182 188

it is easier to establish a
groundcover and meet coal
mine bond release require-
ments. Reclaiming mines to
grassland is often the pref-
erence of landowners as
well, according to DSMRE.
Efforts to promote forests
as a post-mine reclamation

*Acres only reflect those permitted acres actually disturbed through original applications
issued during those calendar years. Does not include acreage added under permit revisionfiscouraged the use of trees
or amendments. 1984 acreage not shown (517,000 acres repermitted in 1984 as a result o,
transition from interim to permanent program which also includes acreage permitted for the . . .
first time that overlays underground mine workings). **Acreage disturbed by permitted m int} excessive soil compaction
either actively mining or in some stage of reclamation as of December 30 for each year
provided. Earlier data not available. Source: KY Dept. of Surface Mining

1007 & 78 land use became a state pri-
3 65 69 66 | | L 71 67 L )
47 5 49 55 4ad 55 4T 50 4 ority in 1996 after the Envi-
1 a; ] P 7 . .
o 32 e ronmental Quality Commis-
2 r sion (EQC) issued a resolu-
0 - ALt L tion to Governor Paul E.
78 '79 '80 '81 '82 '83 '84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96

Patton. EQC found that cur-
rent reclamation practices

ks a reclamation option due

and other requirements.
In response, the Natural

About 6% of the state’s
25.8 million acres of
land has been permitted
for coal mining. In 1996,
273,000 acres were
disturbed (being mined
or in some stage of
reclamation). A majority
of this acreage, 76%,

was in Eastern Kentucky.® Proper tree planting procedures.

Figure 13 Coal Mine Acres Reclaimed in Kentucky

‘84 '85 '86 '87

‘88 '89 '90 91
*Based on partial or full coal mine bond releases.

140 102 .
[ partially

120 reclaimed*
51007 O completely
§ reclaimed*
= 80
(@]
<
5 60
8
% 40

20

‘92 '93 '94 '95 '96

Source: KY Department of Surface Mining Reclamation and Enforcement

Resources and Environmental Protection Cabinet established a work group to re-
view current reclamation practices that impact tree survival and develop guidance
that would promote trees on mined lands. On March 10, 1997, DSMRE issued a
Reclamation Advisory Memorandum (RAM) #124 to promote reforestation of mine
lands which includes:
m Selection methods for growth medium to encourage tree root development.

m Avoidance of soil compaction by leveling in separate operations.

m Procedures for compatible ground cover to avoid competition with seedlings.

m Fertilization requirements based on soil tests and tree species.

m Tree species based on approved post mining land use and site characteristics.

DSMRE has conducted eight outreach and training reforestation sessions with

the coal industry, field inspectors, and
permitting personnel. Additional train-
ing sessions are being scheduled. It is
anticipated that promoting forests as a
post mining land use will become a stan-
dard practice for DSMRE.

76% of Coal Mine Operations in
Compliance with Permits

Trends indicate that compliance with
coal mining rules in Kentucky has im-
proved over the past 10 years based on
a general assessment conducted by
OSM as seen iRigure 14.

The compliance rating is based on

random oversight inspections con-
ducted by OSM. The number of over-

State of Kentucky’s Environment Series
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sight inspections have varied in recent years from 4
1994, 273 in 1995, 158 inspections in 1996, and 3
1997. Due to changes in oversight inspections proced®
the compliance data for 1996 was not include&igure
14,

Figure 14 Compliance of Kentucky
Coal Mine Operations

74 73 17 76

g 75+
. . - o = 57 58 60 62 &
Sediment Control Leading Coal Mining Citation, | & g0 | 49
13% of Permits Had One or More Citations 2
A review of coal mine violations reveals that sedi eng 25 |

=

control leads as the most frequently cited performance staf-
dard violation at coal mines in Kentucigigure 15). Sedi-
ment control violations pertain to the construction and main- '87 '88 '89 '90 '91 '92 '93 '94 '95 '97
tenance of sediment ponds and silt fences. Off-site diSH#te: Based on random oversight inspections conducted by
bances ranked second in the number of violations. A revieefederal Office of Surface Mining. 1996 data not
by OSM of 178 off-site violations found that about dﬁcluded_ due to changes_ir_1 inspection proced_ures. Source:
. . . . U.S. Office of Surface Mining Annual Evaluation Reports
impacted surface water impairing 33.4 miles of streams
The agency also found off-site impacts to ten wells and 146 acres ¥ Back-
filling and grading was the third most cited violation and includes erosion, highweghds indicate that
settlement, slumpage, and improper material placement. OSM found that in T@@8pliance with coal
89% of the violations were on-the-ground as opposed to paperwork vioFitiongnining rules in Kentucky
Figure 16 reveals that the number of citations cited by DSMRE dropped&g improved over the

24%, from 2,356 in 1995 to 1,801 in 1996. During 1996, about 13% of the agB&t 10 years. Sediment
coal mine permits had one or more citations of coal mining performance stande@dgol leads as the most
This continued drop in citations is attributed to a decline in permits, improved cs@guently cited violation
pliance of operators, and a stronger state emphasis on preventative enforcé&hepal mines in Ken-
DSMRE primarily attributes the increase in violations in 1994 to wet weather ¢ogky.
ditions.

Penalties assess¢
against violators sho

Figure 15 Most Frequently Cited Coal Mine Violations in KY

declining trends as well sediment control 291
(Figure 17). Many fines off-site disturbance
cannot be collected due backfilling & grading
to bankruptcies or a lac water quality
of company assets. The water monitoring
penalties collected have access roads
remained fairly constan effluent limits
during the past several disposal of spoil
years(Figure 17). In fis- revegetation
cal year 1997, $1.5 mil steep slopes
lion in coal mine penal- contemporaneous reclamation
ties were collected. Cur- method of operation
rently, about $6.3 million diversions
in outstanding penalties signs & markers
await collection. hydrologic regime
The state is required impoundments
by law to conduct eigh disposal waste
partial and four complete impoundments
inspections on each ac- use of explosives | | | | | |
tive coal mine permit pe 0 50 100 150 200 250  30C
year.Figure 18indicates violations
that inspections have Note: Based on leading violations of performance standards established to protect the environment.
been decreasing sin eSource: KY Department of Surface Mining Reclamation and Enforcement
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1986. This is primarily due to the
decline in the number of mines and

Figure 16 Coal Mining Enforcement: Violations in KY

8,000 0% 109 a shift from active to inactive mine
7,000 6,515}\ 6,453 sites due to the completion of min-
6301 __ Pberformance . d | fi OSM ted

6,000 : 6,108 standards cited ing and reclamation. reporte

5,000} in 1997 that DSMRE had a good
g 200038% 3836 2508 4382 record in regard to mine inspec-
2 309273069 _~3098 8003 3227 tions—inspecting 99% of the per-

3,000 2,992 2160 2,356 non— mits as required by lagf

2000-1858 AN 1652 ™N1,801 — compliances q y )

d 1,6153(?‘1& issued

1o ' 952 391 Water Violations Cited at

T T T T T T T T T T 1 Mine Sites in 1996

'84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96 : 0
Coal mines are contributing to

10007 919941 water pollution in Kentucky, accord-
e . __ cessation orders ing to the 1996 Kentucky Report to
. 5/\ issued Congress on Water Quality. Active,
g 600 v Vg5 inactive, and abandoned coal mines
E 441 a9 were responsible for impairing 963
= .
4001 \283 - et herm miles of waterways, about 31% of
00 220 170 1ad — cessation order the 3,119 mlle_:s c_)f assessed water-
74 57 82 59 49 ways with major impacts.
1wc) . . .
= ——— e Siltation from coal mines can
'84 '85 '86 'S7 '88 '89 '90 '9L '92 '93 '94 '95 '96 impair water quality and destroy

Note: Performance standards - specific standards that must be met according to staiguatic habitat. Siltation is the sec-
and federal rules. Non.compllan.ce - documepts violations, rgmedlal measures, an dond leading cause of water pollution
schedules for completion of actions. Cessation order - requires operator to cease . .

operations for failure to abate violation and until violation is corrected. Imminent " Kem_UCky'_ Contammat_ed '_’unOﬁ
harm cessation order - requires operator to cease operations due to imminent harnffm mines is also contributing to
potential danger to the public and environment. acidity and elevated levels of toxic
Source: KY Dept. of Surface Mining Reclamation and Enforcement metals found in some monitored

streams. Information is not available to determine how much of this pollution is

caused by active mines versus abandoned mines. However, data does reveal that
acid mine drainage is responsible for about 34% of the 963 miles of assessed streams

Figure 17 Coal Mine Enforcement: Figure 18 Coal Mining Enforcement:

Penalties Assessed and Collected in KY State Inspectors and Mine Inspections

@ completeinspections
B assessed* —a— inspectors
30 294 W partid inspections

B collected**

N N
o (&}
|

dollars (million)
=
T

10+

inspections (thousand)

'84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96
*1992 data not available due to computer problems. **Collec-| Note: Includes 8 partial and 4 complete inspections per active
tions may include assessments from any given year since the| coal mine permit each year. Data also include inspections|of
inception of the state surface mining program. inactive and abandoned mines. Source: KY Dept. of Surface
Source: NREPC, Office of Administrative Hearings Mining Reclamation and Enforcement

8 State of Kentucky’s Environment Series



Resource Extraction - October 1997

and rivers impaired by coq
mining in Kentucky. Acid

Figure 19 Coal Mine Water Violations in Kentucky by Type

mine drainage is primaril 700 :

associated with abandoned B hydrologic

coal mines. Abandoned 600 resources”

minelands may also be con- o,

tributing to sedimentation g °%9] B water monitoring

i A o

g;%’;ﬁgi‘;’yﬁd Inanumbegr B 400 L1 effluent limits®
A review of the 1,80 = e .

violations cited in 1996 %300 B waer quality”

active coal mines in Ken- = 200

tucky reveals that 381,

22%, were water-related 100

Figure 19 shows that since

1984, water-related viol

tions cited at mine sites have ‘84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96
increased. DSMRE officials 1- Hydrologic resources - violations concerning drainage, discharge, or anything which may
T . . _contaminate the water systems associated with the permitted area. 2. Water monitoring -|viola-
mdlcate_that_ the "flcrease Intions concerning sampling and analyses of surface and groundwater associated with and affected
water violations is due t0 py 4 permitted area. 3. Effluent limits - violations concerning substandard discharges which are
better enforcemer@ndim- | required to be reported under KPDES water discharge permits. 4. Water quality - violations
proved water sampling concerning substandard discharges and discharges which have not passed through an approved
methods. They note that the

”_sediment control facility. Source: KY Dept. of Surface Mining Reclamation and Enforcement
high number of water violations cited in 1994 was likely due to wet weather which
contributed to runoff and other water control problems at mine sites. .
A review of the 1,801
952 Coal Mine Complaints Received in 1996; 5% Result in Violations V|olatt|_ons C't'lad N 1996
In 1996, 952 citizen complaints concerning coal operations were receiveﬁesi:dzsycgiergllgfgp
state officials; the second lowest number recorded since (E3&4re 20). Most 381 or 22%. were water-
complaints concern coal mine blasting. Kentucky leads the nation in the usr(ealé){fed DSI\)IRE reports
explosivegFigure 21). In 1996, 2.4 million metric tons of explosives were sold Rt thé increase in water
the U.S.—356,000 tons of which were sold in Kentu€kgoal mining accounts for .~ . )
: . violations is due to better
about two-thirds of total U.S. explosive salés. enforcement and inm-
State surface mine officials received 247 blasting and 133 water-related BPom/éd water sampling
plaints during 1996. On average, about 5% of citizen complaints result in ar%o%ods
mining operation being cited for a violation, according to DSMRE. Blasting ana '
water complaints often concern damage to private water supplies. The federal sur-
face mine law provides that water supplies damaged by surface mines must be re-
placed. However, damage to water supplies caused by underground mines W_Qp{)f the coal mine
included in the law. In 1992, the federal law was amended to require all u iplaints received by
ground coal mining operations to promptly replace certain identified water SW@@@IRE concern blast-
adversely affected by subsidence from underground coal mining operations. i ?Kentucky continues
sponse to the new federal requirements, the Kentucky General Assembly pa§8%ga% the nation in the
bill in 1994 requiring replacement of water supplies lost due to underground m—of explosives. In
ing. Between 1994 and Oct. 1997, 330 cases alleging underground coal mi@'gg, 2 4 million metric

damage to water supplies have been filed under the provisions of the law.

tons of explosive were

. . ) ) sold in the U.S.—
Coal Mine Bond Forfeitures Continue to Decline 356,000 tons of which

The forfeiture of coal mine permits and bonds due to the failure to propgEe sold in Kentuck$
operate or reclaim a site continues to decline in Kent(fekyire 22). In 1996, $1.9
million in bonds were forfeited under 91 coal mine permits containing 1,302 acres.
This forfeited acreage represents about 2% of the 66,000 acres completely or par-
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Figure 21 Leading
States for Explosives

Figure 20 Citizen Complaints Regarding Coal Mining in Kentucky

Number of Complaints Citizen Complaints by Type  NefhtSTy N (o NeLl)
1400 30 1336 1369 sediment  access road (5%) State metric ton
1,250 0,
1,200 121‘11,172 1121 Contro! (5% other (33% Ke”t_uc!‘Y 356
1,080 f 1,086 hydrologic W. Virginia 243
1,000 oo B 8 954 952 (8% Wyoming 189
£ 800 off-site Virginia 148
E disturbance Pennsylvania 142
6001 (9%) Indiana 127
400 . Arizona 127
so0 | LT q(ﬁ(% New Mexico 85
' Ohio 75
blasting (26%) Nevada 73
'84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96 .
Source: Institute of
Source: KY Dept. of Surface Mining Reclamation and Enforcement Makers of Explosives
R T e Tl U2!ly reclaimed in Kentucky that year.
The $1.9 million in coal mine bonds
Coal Mine Bonds and Acreage Forfeited forfeited in 1996 was the lowest recorded

in the state since 1984. In the past, con-

° bonds 8.0 ° o | cerns have been expressed that coal mine
~& forfeited M | . S | bonds were inadequate to reclaim a site.
5 (million 5o att
57* dollars) ‘6”., A 1993 study commissioned by the state
36— 5.9 -4 z | found that 36% of the 42 mines assessed
= acres > ~ m @ were considered to have inadequate rec-
g, |0 E%ﬁgndd) 394044 33 | lamation bonds. In response, the state cre-
-§3 5 %2;? ated a Supplemental Assurance Fund in
B o / = S | 1994 to assure reclamation of sites with
gz* 3l , 2 | approved highwalls in excess of regula-

106 -M H H & tory requirements. Monies posted by the

o L SEHUHEEEESLEUEE ‘ 0 permittee are in addition to and distinct

78 79 80 '81 '82 '83 '84 '85 '86 '87 '88 89 '90 91 92 93 94 95 '96 from the reclamation bond required un-
Coal Mine Permits Forfeited derfgderal law. Monies are_rgturned to the

500 permittee once rough backfilling and grad-

50| [ interim permits* ing have been completed. As of Septem-

400- g 2-acre permits* ber 1996, DSMRE held $38.3 million in

B 250 supplemen_tal assurance funds. _

5 200 permanegi program Legislation was also mtrod_uce_d in the
= permits* 1994 and 1996 Kentucky legislative ses-
}52507 sion to create a bond forfeiture fund fi-

nanced by interest accrued from forfeited

8 150 bonds and penalties. The fund would be
100 used to supplement bonds that are inad-
50 O N ! ! equate to reclaim a forfeited mine site. The
01— |'=‘|D| T T T T T T T T T T 1 measure failed to pass due to fiscal con-
'78'79'80 '81 '82 '83 '84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96 cerns. DSMRE plans to pursue passage of

*Interim permits - issued to coal mines in operation from 1978 to 1992. **2-a 5 legislation in the 1998 session.
permit exemptions - issued to 2-acre mine operations from 1982 to 1987 which

exempted operations from performance standards. The 2-acre exemption was

repealed in 1987 due to mining abuses. ***Permanent program permits - cover

operations that were active on or that began after 1982.

Source: KY Dept. of Surface Mining Reclamation and Enforcement
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19,100 Acres of Abandoned Coal Mines Reclaimed, 1,100 Projects_l_h e
Funded Under AML Program Since 1978 ere are an estimate
. . ., 80,000 to 150,000 acres
The goal of the federal Abandoned Mine Land Reclamation Program is to _[€- .
. . : f abandoned mine lands
store lands mined and abandoned prior to 1982. Kentucky received federal auihos-
) . . ) : in kentucky that are
ity to carry out this program in 1982. The national program is supported by a fee o] e -
) . otentially eligible for
35 cents per ton of surface mined coal, 15 cents per ton of coal mined undergrcpunﬁ, 2 e
- ) : ) . : reclamation®® The actual
and 10 cents per ton of lignite. This money is held in an interest bearing Abacr}és of abandoned
doned Mine Reclamation Fund (AML Fund) by the federal government and aﬁo-
. . . ands are unknown
cated back to states and tribes for mine reclamation purposes.

: . because they have not
Expenditures from the AML Fund are authorized through the regular cong[ias-n inventoried
sional budgetary and appropriations process. Federal law specifies that 50% o $hRe '
AML fees collected be returned to the state of origin for reclamation projects. The
remainder of the fees are retained by the federal government to support administra-
tive costs of the program, emergency reclamation projects, and additional discre-
tionary grants to the states based on historical coal extraction. AML projects target

Since 1978, Kentucky has reclaimed 19,100 acres of abandoned mine lnuge sites that pose an
using AML Funds and more than 1,100 projects have been completed to addmesediate threat to
abandoned mine land problertiSgure 23). There are an estimated 80,000 tdwuman health. These
150,000 acres of abandoned mine lands in Kentucky that are potentially eligistgects often include
for reclamatiort® The actual acres of abandoned lands are unknown because gtayilizing landslides or
have not been inventoried. This is not a problem unique to Kentucky as most sth&egestoration of dam-
have not inventoried abandoned mine lands. As such, the full extent abandaged drinking water
mine lands are contributing to environmental problems in Kentucky is difficultsapplies.
determine.

39% of AML Eees Figure 23 Abandoned Mine Land Projects in Kentucky*

Returned to Kentucky facilities O 1978-1994
Since 1978, Kentucky vertical opening
has paid $655.6 million in :
subsidence (acres
fees to the AML Fund and S /resi((jentia? B 1978199
received back $254.8 mil-

e waste (acres)
lion in state grants—a 39¢ hazardous waterbodies

return(Figure 24). Conse- piles/embankments
guently, the state’'s share (acres)

balance (what is owed to impoundments
the state and held in trust -

by Congress) is $83.6 mil- mine fires
lion. The state also received  clogged streams (miles)
$57.8 million in discretion
ary AML Funds based o

o

clogged streamland (acres)

historical coal extraction. polluted water

. . (human consumption)*
These discretionary funds tals closed
are used to supplement portals clo
state AML grants. slides (acres)

AML projects targe

. . highwalls (ft. 13,424
those sites that pose an im- 9 ( )_ 16,169
mediate threat to human mr%rmldmw%#&
health. These projects often ’
include stabilizing land 0 1,000 2000 3,000 10,000 15000 20,000

: _ " . . .
slides or the restoration Selected state AML priority 1 & 2 (protection of public health, safety, and general welfare) and

. federal AML emergency projects. *Customers served. Source: U.S. Office of Surface Mining
damaged water supplies. A
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review of the disbursement of $16.3
million received by Kentucky from the

Figure 24 Abandoned Mine Land Funding in KY

130 “a saeshaebdace [ grant awards AML Fund in 1994 reveals that $2.4
e . ' million was used for administrative
10| M feecollection M emergency projects costs (agency salaries, rent, and equip-
= %- [0 discretionary share** ment). The remaining $13.9 million fi-
= By nanced 31 project&igure 25).
E Zg: Since 1979, the federal government
E 501 has also expended $84 million in AML
S 40 Funds to finance 621 emergency
30 projects in the staté A review of fund-
ig: ing for OSM emergency projects in
0 Kentucky, however, reveals a steady
78 '79 '80 '81 '82 '83 '84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96 decline—from $11.8 million in 1990 to
*Cumulative balance of fees collected and not returned to Kentucky as specified3.7 million in 1996. This decline is due
under federal AML law. **Additional AML Funds based on historical coal to a cap set by Congress in 1992. The
extraction. Source: KY Dept. of Surface Mining Reclamation and Enforcemertcap limits federal emergency spending

Sl T Aot s L el in Kentucky to about $4.5 million per year. The limited fund-
13th Annual Grant for Kentucky ing has resulted in the referral of remaining reclamation work
by OSM to the state after the completion of minimum recla-

Receipts . .
TECeIDiS * mation on federal emergency proje€ts.
m AML Grants $16,384,125 . .
Many people charge that the AML Fund monies are being
: held to help offset the federal defigiAs of March 31, 1997
Expenditures o .
a total of $4.6 billion had been collected and deposited into
m Program Adm. $ 2,402,225 : o :
; the AML Fund of which $3.5 billion has been appropriated—
m Project costs $13,981,900 . o .

: : leaving a balance of $1.1 billion. Since 1992, Congress also
projects funded units . : : i
clogged stream 0.2 miles directed the fund be used for United Mine Workers of America
clogged stream land R pfsnsion t_)enefits owed du_e_to bankrupt unic_)n coal compa-
2 water lines 50 miles/932 meters** Nhies. During 1996, $47 million was appropriated from the
impoundments 2 AML Fund for this purpose. National interests such as the
portals closed 14 Citizens Coal Council and the United Mine Workers as well
highwalls 900 feet as the Kentucky Coal Association, Kentuckians for the Com-
slides 40 acres monwealth, and state officials continue to call upon Con-
subsidence 0.3 acres gress to release the $1.1 billion balance of the AML Fund to
V_Ei'”";m obpenkmgs . 218 A help clean up old mine sites. The Citizens Coal Council re-
priesiembankments o acres ports that $4.2 billion is still needed to fund those sites where
haz. equip & facilities 10 . . .
hazardous waterbody 5 no or onI)_/ pa_lrtlal reclar_naﬂon has been done—_$i394.7 mil-
Note: Based on 13th annual grant receive in 1994 and “(_)n of which is _need?d n Ker_HUCRgKemUCky F)ffICIaIS in- ]
obligated over a 3-year period. Grant closed out in 1997dicate that the financial need is much greater in the state since
*Includes AML grant awards and discretionary AML | this figure represents only inventoried sites and many new
Funds. **Customers served. Source: KY Dept. of Surfacsites gre discovered every year.

Mining Reclamation and Enforcement

_ _ Acid Mine Drainage Impacting 52 Streams

Areview of the disburse-  Acid mine drainage is caused by water passing over or through mines, spoils,
ment of $16.3 million and refuse piles where it becomes acidic and/or laden with metals such as iron,
Kentucky received from - manganese, and aluminum. Acid mine drainage can impact the pH of a stream and
the AML Fund in 1994 556 serious environmental damage as well as add to the cost of treating water
reveals that $2.4 million seq for public water supplies. Acid mine drainage can coat stream beds with iron
was used for administra- regylting in reddish-orange or yellow stains. The Division of Water lists 52 streams
tive costs and $13.9 that are impaired by acid mine draindgegure 26).

million financed 31 Little has been done in the past decade to assess and address the impact of acid
projects. mine drainage in Kentucky and other coal mining states. In response, the Appala-
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chian Clean Streams Initiative (ACSI) was created in 199
the U.S. Department of Interior to encourage cooperativ
forts to eliminate acid mine drainage from abandoned

Figure 26 KY Waterways Impaired
by Acid Mine Drainage*

lands. Fifteen states, including Kentucky, are participating faount/ miles  County/ miles
the ACSI. The Initiative uses both public and private funds t thlerway ‘I("Aitce:"e‘}’zy
zrgsrllcgrgjc;i?se[l&;[g/; V:le;[.oratlon projects. Kentucky has tvvmkey _Creek 27 W;ryhite 0ak Cr. 4.2
J _ : _ LF Straight Cr. 1.3 Rock Creek 4.1
m East Diamond Tipple, Hopkins County - 150-acre refusgijer Ryans Creek 5 3
and slurry site polluting Flat Creek. ACSI will provide Andalex_ittle Reedy 12.0 Lick Creek 57
Resources $100,000 of the $535,000 earmarked for tbeviess Barren Fork 5.3
completion of this remining project. Render Creek 6.1 Bear Creek 3.2
m Brier Creek, Muhlenberg County - 100-acre site where eré&dmonson Bucks Branch 2.0
sion and failure of a sediment pond have filled 2,500 feet &fismal Creek 2.3 Cane Creek 2.0
Brier Creek. The cost of the project is $700,000 with ACSFoYd Copperas Cr. 3.8
providing $225,000. LF Middle Cr. 5.3 = Crummies Cr. 6.4
. .| Buck Branch 0.7 Devils Cr. 2.4
Two more projects have been proposed by the sta_te. e MeLean
[ Spewmg Cgmp Branch, Floyd County - 86-acre site iMyartins Fork  10.0 m Cr. 10.4
pacting Spewing Camp Branch. Hopkins Gl
m Ketchup Lake, Hopkins County - 280-acre site impactingane Creek 3.4 Williams Cr. 53
Greasy Creek. Caney Creek 11.3 |ssacs Creek 5.8
Fox Run 2.1 Flat Creek 10.6
State Issues Seven Permits to Remine and Lambs Creek 4.9 Muhlenberg
Reclaim Abandoned Mine Lands 'F-)'Ck dcéeekk 18416 Thompson Cr. 6.0
Abandoned mine lands are contributing to environmntgﬁgar (;?:ek 5'3 Eitetllzonaireele(ll(r 34'93
problemsin I_<entucky. However, many of these sites have ngf 4 creek 30.1 L. CypressCr. 10.4
been remediated due to a lack of resources. In an effortgRasant Run 78 e Eerd 26
clean up abandoned mine lands, Kentucky has begun issu@b Orchard 7.6 Beech Creek 3.4
permits to allow coal mining companies to remine old sitezckson Brier Creek 4.7
by providing alternative effluent standards for remining ppkdian Creek 4.0 Caney Creek 7.0
erations. Knott Perry
During 1996, seven remining permits were issued: Bladkear Creek 5.5 Leatherwood C 20.5
Diamond, Webster County (340 acres); Beech Crek?‘“—re' Pike
Muhlenberg County (105 acres); Warrior Coal Comp n)tgifhzfccoon L tfrlngEg:k %(i
onis Sounty (235 acres) nceles Resources Mecsilanaisecr 213 Sinkngoisek 23
Y ’ ased on assessed Hurricane Cr. 2.4
Ohio County (40 acres); Ison Coal Company, Letcher CounRéterways. Source: KY Divpylaski
(400 acres); and Andalex Resources East Diamond TippdéWater, 1996 Reportto  \vjildcat Branch 2.1
Hopkins County (150 acres). Five more remining permits af@ngress on Water Quality) 50, Fork 1.0
pending in Bell, Clay, Letcher, and Pike counties. 255 LEiEe 10 DIEIEEN g0 331.4
. Water 10/22/97.
The Andalex Coal Company’s East Diamond complex hear
Madisonville is an example of how remining may improve environmental quality
while saving taxpayers money. Polluted runoff from this abandoned 150-acre site
has polluted Flat Creek, which subsequently flows through the White City Wildlife
Area. Andalex Coal Company activated a permit to remine this area after signing a
Memorandum of Agreement in August 1997 with DSMRE and OSM. The com-
pany hopes to recover 300,000 tons of coal as it removes 3 million cubic yards of
acid refuse and slurry from the site. The company also plans to extract 1.5 million
tons of coal underground over a three-year period. If the state and federal govern-
ment were to pay to reclaim this site, it would cost more than $4 million. Instead,
Andalex will remine and reclaim the area using $435,000 of AML money and
$100,000 of ACSI funds.
State of Kentucky’s Environment Series 13
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OIil and Natural Gas

Kentucky and the nation consume large amounts of petroleum and natural gas
to meet our energy needs. In fact, the U.S. is the world’s greatest consumer of
petroleum—consuming two to three times more than any other cStimtikgen-

_ tucky, the consumption of petroleum for transportation alone rose 188% between
The U.S. is the worlds 1960 and 1994Figure 27). This trend reflects the increased mobility of Kentucky’s
greatest consumer of  growing population as well as expansion of airports and increased airline traffic.
petroleum—consuming Kentucky has produced oil and natural gas since the early to mid 1800s. An
two to three times more  gstimated 170,000 oil and gas wells have been drilled in the state, according to
than any other countr§l.  Kentucky Geological Survey records. The following indicators measure oil and
In Kentucky, the con- gas production and consumption trends in the state as well as efforts to address
sumption of petroleum  enyironmental problems caused by drilling activities.
for transportation alone
rose 188% between 1960y production Continues to Decline; Gas Production Remains Steady
and 1994. More than half of the petroleum consumed in the U.S. is impéiitpade 28
reveals that daily U.S. crude oil production of six million barrels in 1996 falls
well short of the 18 million barrels of refined petroleum products consumed each
day. Kentucky’s and the nation’s consumption of finished petroleum products
Figure 27 Consumption of Petroleum for continues to increase. For example, betwe_‘en 1986 and
Transportation in Kentucky 1996_, U.S. petroleum use rose by 12% while Kentucky
use increased by 25¢igure 28).

Kentucky ranks 20th among 31 states with oil pro-
duction®* The state produced 3.6 million barrels in 1996,
about 0.15% of the 2.3 billion barrels produced in the
U.S. that year. Oil production occurs in 53 counties. Dur-
ing 1996 49% of oil production occurred in West Ken-
tucky (Figure 29). Crude oil production levels have been
steadily declining in the state, dropping from 17,704 bar-
rels a day in 1986 to 9,424 barrels a day in 1996. This
decline is attributed to the low and variable price of crude

60 '65 70 75 '80 '85 '90 ‘o1 ‘92 ‘93 o4 | Oil On the world market. _
Note: 1994 data most recent. Kentucky ranks 17th among 33 states with natural gas
Source: U.S. Energy Information Adm. production® In 1996, the state produced 83 billion cubic
feet; 0.34% of the nation’s 24 tril-
lion cubic feet of gagFigure 30).

. - 1,200 | Growth in natural gas production has
@U.S. production VYU.S consumption 9asp .
24 (million barrels per day) been fueled by rising market prices
2017 14 16 17 17 % 17a¥7 17 17 18 18 1871000 | and increased demand which is at-
%M—FH——V—W i i
%16— = | tributed to the cleaner burning char-
€1219 9 99 9998887777774 8002 | acteristics of natural gas. There are
g & 600 ;% 24 active natural gas fields covering
= B KY production  AKY consumption g | 29 counties. Nearly all natural gas
= (thousand barrels per day) a1p 400 2 | production, about 99%, occurs in the
= 298300306312301 o) ;
E  [2569,, 223232234228240244260266255281 g | eastern part of the stgteigure 31).
—200
16 18 20 22 21 21 18 16 15 15 15 15 15 12 11 10 10 88,313 Oil and Gas Permits
e e LA A A AL Issued Since 1960
'80 '81 '82 '83 '84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '95 '96 In 1960, the Department of Mines
_ _ _ et and Minerals, Division of Oil and
*Crude oil production. **Refined petroleum products consumed. Totals roundedGaS (DO&G) was established to fos-
Source: U.S. Energy Information Administration

ter conservation, exploration, protect
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the rights of land and mineral owners, &
regulate construction/operation of oil and ¢
wells. Between 1948 and 1960 the DepartmentCrude oil production (thousands of barrels)
of Mines and Minerals required operators of — o B 100 - 199
oil and gas wells in coal regions to regi
with the agency.

Figure 29 Crude Oil Production in KY (1995)

Hl 200 - 543

of oil and gas permits issued each year

tinues to declingFigure 32). For example

permits fell from 1,169 in 1992 to 756 in 199650urce: KY Geological Survey

primarily due to reduced oil production.
During 1996, DO&G's 16 inspectors co

ducted more than 3,000 inspections at oil &

Figure 30 Natural Gas Production/Consumption
in U.S. and Kentucky

gas o_peratlonézlgure 33). At I_east f°“.r in- 36 ® U.S. production YU.S consumption 000
spections are conducted during the life of a3 (trillion cubic feet)

well to ensure proper construction, operation, 33| 22 22 29 19 20 20 19 20 21 21 22 22 22 23 24 24 24)-500
and plugging. DO&G officials note that the_ 297 WW 00
increase in inspections during 1993 was i el§ 12 17 2217 16 17 =
the result of an oil boom in Clinton Countys ~ ~ B KY production ~ AKY consumption | 3593
that year after the discovery of a new oil fielg |0, 16 (billioncubicteet) ~  coou,d &
(Figure 34). And the increase in inspections w 200§
during 1995 was the result of state legisla- . 29 80 87 83

tion passed in 1994 requiring three additional W 100
inspections per well site where there is a sev- 0

erance of the mineral and surface ownership. '80"81‘-82‘-83"84"85‘-86‘-87"88"89‘-90"91"92‘-93‘-94‘-95‘-96
DO&G also responds to citizen com- year

plal_nts. Since 1993, when a more formal co NHurce: U.S. Energy Information Administration

plaints system was developed, complaints
have averaged about 69 per ygagure 33). Figure 31 Natural Gas Production (1995)
DO&G reports that they receive few co
plaints. Only 66 complaints were received iffatural gas production (million cubic feet)
1996, a low number considering there were, ¢ BN 7,000 - 10,999
46,500 producing oil and gas wells. Mosty 100 - 999
complaints concern abandoned wells, ground-, G- G
water, or dust. ’ '

Hl 26,335

Violations at Oil and Gas Wells Double
Between 1995 and 1996

oil and gas wells by DO&G mspectqnag_— ST L R S
ure 33). Between 1995 and 1996 violations
nearly doubled from 532 to 957. DO&G officials believe the increase in violations
may be due to an improved computer system to track oil and gas operations.

A closer look at violations reveals that 56% were for improper plugging while
14% were for operating without proper bond{fggure 35). The greatest number
of the violations cited in 1996 occurred in Clay County (171 violations), followed
by Ohio County (43 violations), Christian County (37 violations), Edmonson County
(35 violations), Clinton County (34 violations), and Floyd County (29 violations).
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Figure 32 Oil and Gas Permits*
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*As issued by Div. of Oil and Gas. Data prior to 1992
not available. Source: KY Dept. of Mines and Minera|

'93 '94 '95 '96

Figure 33 Oil and Gas Compliance:
Operation and Closure of Wells*

Inspections

6,000- M inspections| —8— inspectors
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Citizen Complaints**

74
70 65 66
39
28
15
‘90 91 '92 '93* '94 95 '96

o3

Violations

1,702

1,138
L0S4 957

704
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303

'90
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*As cited by Div. of Oil and Gas. **Formal interoffice
complaints form developed by the Div. of Oil and Ga
1993. Source: KY Dept. of Mines and Minerals
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Pollution From Oil Wells Impacting 70 Miles of
Assessed Waterways in Kentucky

DO&G reports that most environmental problems occur at
older oil wells and small independently-owned wells. Pollu-
tion from oil and gas wells can be caused by oil, grease, and
brines associated with production. Brine, which can contain
more salt than sea water, is currently impairing water quality
in five river basingFigure 36). Oil and gas operations are
causing 2% of the known water pollution problems in Ken-
tucky; polluting 70 miles of assessed waterways in the state
(Figure 37).

Water discharges from drilling operations and related pro-

iduction facilities are regulated by the U.S. Environmental

Protection Agency (EPA) and the Kentucky Division of Wa-
ter. The state established a water quality chloride standard of
600/1000 (chronic/acute) milligrams per liter in 1985 to con-
trol brine discharges. The Division of Water currently regu-
lates brine and associated oil and gas discharges to water-
ways through 25 KPDES permits. Most oil and gas opera-
tions are not required to have a KPDES permit. During 1996,
7,120 inspections were conducted at oil and gas wells and 82
water quality violations were cited that yéaigure 38).

Figure 34 Oil Booms in Clinton County, KY

450
1996-446M

_—~ 350
O
5 300
é 250
= 200-
0 150
< 100-
50_
0

1982-399

1960-188

T
1924 1947 1962 1977 1992

Source: KY Geological Survey

Figure 35 Oil and Gas Violations Types (1996)

other
3% failureto
not closed (4%) ( alure
well records progtac'[ fg.eojh
not filed (5% water (1%)
post danger

well transfer improperly
0,
(11%) closed
(56%)

improper bonding

(14%)

*Based on 957 violations cited by Div. of Oil and Gas.
Source: KY Dept. of Mines and Minerals
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Figure 36 Chloride Pollution in Assessed Streams in KY By Basin

Division of Water officials report that a strong enforcement presence combin@@

. : . Y . obinson Cr. 4.1
with better industry compliance and a decline in oil production have reduced vio
tions and the level of chlorides in several waterways. A water quality analysis
ducted by the Division of Water in 1994 found chloride levels decreased sign

cantly at 19 stream monitoring stations and increased &f two.

The U.S. EPA issues Underground Injection Control (UIC) permits to regula}gzowe“

the injection of fluids and disposal of brine at 2,066 wells in Kent(iekyure 39).

During 1996, 59 enforcement actions were taken against operators for failure

comply with UIC rules.

102 Oil and Gas Bonds For
feited in 1996, 213 Released
Because the state does noth

Figure 38 Oil and Gas Compliance:
Water Quality Inspections/Violations*

the authority to assess fines |
against violators of oil and gas 8’000A W inspections 8244 8443
rules, it must rely on bond forfe|- 7'000A 7,0517,120
tures as its primary enforcement 6’000%
tool. Figure 40 reveals that 102§ S’OOOA
bonds were forfeited in 1996, t % 4‘000a
lowest number since 1991 whes 3’000%
EQC began to report on oil and
. 2,000
gas bond forfeitures. 1000
DO&G attributes the recent ™ o
decline in bond for_feltures to mar- . N R T
ket pressures which have forced year
H 1200
many marginal operators out of O violations
business. Once an operator hag,,
forfeited a bond, it is up to DO&G —e— Casesreferredto
. enforcement
to determine whether that opera- 8o
i i penalties assessed
tor will be granted a new permit. soo] ™ [housnds of dollarg)
In most cases, DO&G does not
grant blanket bonds for multiple 00- 386 -
wells to operators who have for- — - &
feited a bond but will consider is- 2% o
suing individual permits. The — = o]
agency has not compiled informa- 04 '9%5 '9%
tion on how many operators who _ = _
have forfeited bonds have subse- *Inspections conducted and violations cited by the
. - *~ Division of Water Field Operations Branch. Earlie
quently received new permits. data not available. Source: KY Division of Water
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River Basin Miles not supporting uses
1987* 1989* 1991 1993 1995
Licking River 13 36 37 32 0 County/ miles
Kentucky River 60 83 44 84 15.1 waterway
Big Sandy 66 34 0 9 13.5 Clinton
Little Sandy 31 12 12 12 12 P ———
Green River 0 52 18 0 06 | | SPringCr. e
Upper Cumberland 21 59 3 0 2.6 Elliott
Total 191 276 114 137 43.7 Newcombe Cr. 11.9
*Includes monitored and assessed waterways partially supporting and not supporting Green
designated uses. Source: KY Div. of Water, Reports to Congress on Water Quality SF Russell Cr. 0.6

Figure 37 Streams

Impaired by Oil
and Gas Pollution*

awr ence
Ci i-i: Blaine Cr. 6.2
Leslie
Cushin Cr. 28.8
and Lick Fk. 5.0
E Red River 10.1

*Includes monitored and
assessed waterways
partially supporting and not
supporting designated use
Source: KY Div. of Water,
1996 Report to Congress on
Water Quality

2

Oil and gas operations
are causing 2% of the
known water pollution
problems in Kentucky;
polluting 70 miles of
assessed waterways in
the state.

Division of Water
officials report that a
stronger enforcement
presence combined with
better industry compli-
ance and a decline in oil
production have reduced
violations cited at oil and
gas operations and the
level of chlorides in
several waterways.
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. . - Oil and gas bond forfeiture rates still remain high in Ken-
At ) Ol i) € UG BRI [ X tucky. In 1996, for example, 213 bonds were released while

103 were forfeited. Bond amounts were increased in 1994
active UIC wells 2,620 sl
2066 and now range from $500 for an individual well to $10,000
o 1313 for multiple wells (based on well depth). However, DO&G
inective UIC wells 1,505 officials indicate that bond amounts still do not cover the com-
plugged & closed 1,899 plete cost of plugging and reclaiming a well site.
UIC wells 2,062
42 11,595 Abandoned Wells in Kentucky; 1,162 Plugged
enforcement actions [0 1994 @ 1997 . .
59 According to the Interstate Oil and Gas Compact Com-
0 500 1000 1500 2,000 2500 3000 MiSSion, there are an estimated 285,000 idle wells in th& U.S.
Note: Underground Injection Control wells used to inje@bout 5% are abandoned. Kentucky has an estimated 11,595
produced brine by oil and gas wells. Source: U.S. ERAabandoned wells.

Abandoned oil and gas wells are

Figure 40 Oil and Gas Bond Forfeitures /Releases in KY B RS et G R Ee e S R IO &

and bond forfeitures. The money gener-

800

® W bondsforfeited | | @lly raises $400,000 a year—enough
money to plug about 200 wells. As of
[ bondsrdessed | | 1996, DO&G had plugged 1,162 aban-

doned oil and gas wel{Eigure 41). Dur-
P a5 dollars ing 1996, 212 wells were plugged by
o 320 — E%ﬁgds) DO&G, well above the 90 plugged in
il =g 312 1995 and 88 plugged in 1994. Abandoned
200 2! dollers wells are prioritized and plugged based
100 206 2 | —m— relessed on potential hazards to the environment.

215{102 (thousands)
0 o | o | e @ | e | g Efforts Underway to Cleanup Ra-
Source: KY Dept. of Mines and Minerals dioactive Materials From QOil Fields

Because the state does
not have the authority to
assess fines against
violators of oil and gas
rules, it must rely on
bond forfeitures as its
primary enforcement
tool. Division of Oil and
Gas officials attribute
the recent decline in
bond forfeitures to
market pressures which
forced many marginal
operators out of busi-
ness.
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Another environmental threat posed by
certain oil wells is naturally occurring radioactive materials (NORM). Naturally
occurring radionuclides are pervasive in the materials that make up the earth. Cer-
tain rock and soil formations have higher concentrations of NORM. Products made
from or fluids in contact with these materials naturally include part of their inherent
radioactivity. In the case of oil drilling, NORM is brought to the surface through the
forced injection of water into a well to increase the level of recoverable oil or through
naturally produced water. Generally, it takes years for NORM to become concen-
trated or “technically enhanced” in oil pits and at tank batteries.

NORM was discovered in Kentucky in 1988 in the Martha Oil Fields in Lawrence
and Johnson counties. While the state does have regulations governing the handling
and disposal of radioactive materials in Kentucky, presently, there are no regula-
tions that specifically address the cleanup, storage, and disposal of NORM.
Remediation and storage standards were drafted by the Kentucky Cabinet for Health
Services (CHS) in 1994 but have not been finalized.

In 1995, CHS negotiated an agreement with Ashland Exploration Inc. to remediate
certain NORM-impacted areas of the Martha Oil Field. Remediation levels of 5
picoCuries per gram (pCi/g) were established by €t&hce the agreement, some
90,000 tons of NORM contaminated soil with an average concentration of 16 pCi/
g has been excavated from 200 well sites and stored in temporary facility at the
Johnson-Lawrence County border. In 1996, Ashland proposed disposing the waste
in the Blue Ridge Landfill in Estill County. Estill County community leaders op-
posed the proposal and filed a lawsuit in June to stop Waste Management Inc., the
owner of the landfill, from seeking a permit to accept the waste. The suit asked for

State of Kentucky’s Environment Series



Resource Extraction - October 1997

legal interpretation of a host agreement
tween Estill County and Waste Managemsd
Inc. The suit charges that NORM is a to
waste and is prohibited by the agreement. In
late August, local government and landfill of-  plugged @
ficials entered into an agreement to ban tHeecord onfile)

disposal of NORM at the landfill. Waste Man-

agement subsequently withdrew its permit ap- gphandoned

Figure 41 Number of Plugged and Abandoned
Oil and Gas Wells in Kentucky

45,504
46,869
48,037

49,160
50,035

plication. not.pluggedi
It is not known how extensive a problem (&imaed® & 1555
NORM is in Kentucky and more studies are e 1991

S : abandoned 1,168
needed to assess its impacts on the envi on- 5 plugged |13

ment and public health. According to CHS,  (known) [Jsss

Kentucky also needs to promulgate regula-

tions for the remediation of NORM-impacted 655
plugged 772

areas and conditions for storage. The position py pMm** Jlgeo

of CHS has been to delay action on the regu- 1,162

lations until the remediation of the Martha Qil ‘ ‘ ‘

o . 0 10,000 40,000
Field is completé? number of wells

1992
1993
1994
1995
1996

8 |
S mEzECHEN

60,00C

_*Earlier data provided by Div. of Oil & Gas that appeared in previous
ilstate of Kentucky's Environment reports now considered inaccurate.
*Cumulative total of oil and gas wells plugged by Div. of Oil & Gas.

n§1ource: KY Dept. of Mines and Minerals

State Passes Measures to Address O
and Gas Disputes
In many cases, the owners of the oil a
gas reserves do not own the surface rights. Landowner concerns about the impact of
oil and gas operations to land and water led to the passage of two laws in the 1994
General Assembly.
One of the measures focused on resolving disputes between well drillerKeimigicky has an esti-
surface landowners. The bill provides that where there is a complete severamsatedl 11,595 abandoned
the ownership of the oil and gas from the ownership of the surface to be distupieahd gas wells.
the oil and gas operator must: Abandoned wells are
= Submit a plan to the Department of Mines and Minerals to prevent erosion.plugged using interest
m Provide a description of the location of all areas to be disturbed including reeasued from bonds and
well sites, tanks, and other storage facilities. bond forfeitures. The
m Provide an agreement by the surface owner to the operation/reclamationrplamey generally raises
Between July 1994 and July 1997, 366 severed mineral permits have been iss40®{00 a year—
the Department of Mines and Minerals. To date, 30 of the 366 agreementsémugh money to plug
been unsigned by landowners, 10 of which have gone to mediation. about 200 wells.
The other law passed in 1994 requires oil and gas operators to remediate or
compensate owners for damage caused to surface and groundwater. It is upto.the
landowner to prove the water supply was damaged or impaired by an oil oDg#isg 1996, 212 wells
operation. Neither the Department of Mines and Minerals nor the Division of Waigie plugged by the
monitor the number of water damage claims filed pursuant to this law so the gfig@ion of Oil and Gas,
of the law cannot be readily determined. well above the 90
plugged in 1995 and 88
plugged in 1994. Aban-

References doned wells are priori-
1.U.S. Energy Information Adm. 1994 data most recent available. tized and plugged based
2.KY Cabinet for Economic Development; 1997 KY Deskbook of Economic Statistics. on potential hazards to
3.1bid.

I . o the environment.
4 .KY Division of Water, 1996 Report to Congress on Water Quality. Page 1-27. Division of Water

has further broken down the 1036.8 miles identified with major impacts by resource extraction to
962.7 miles for coal mining and 74. 1 miles for oil and gas impacts. Impacts from active, inactive,
and abandoned coal mines combined, not distinctly separated in report.
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